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wherein Fa is nitro or cyano. Rb is hydrogen or 

halogen, Rc is halogen, nitro, cyano or the group 

- (A) - (Q) -R 1 or -(A) -Q-R 2 . A is vinylene 
n m n 

optionally substituted by lower alkyl, n is the 
integer O or 1, m is the integer O or i, R 1 is the 
group -COR 3 , an aromatic carbocyclic group, or an 
aromatic or partially unsaturated heterocyclic group 
attached via a carbon atom, R 2 is hydrogen or an 
optionally substituted, saturated or partially 
unsaturated lower hydrocarbon residue. R 3 is 
hydroxy, amino, an optionally substituted, saturated 
or partially unsaturated, lower hydrocarbon residue 
attached via an oxygen atom or an imino or lower 
alkylimino group or a saturated, N-containing hetero- 
cyclic group attached via a ring nitrogen atom, Q is 
the group -CO- or >C=N- ( Z ) p -R 4 . Z is an oxygen 
atom or an imino group, p is the integer O or 1 and 

A 

R is hydrogen or a saturated or partially 
unsaturated, lower hydrocarbon residue which is 
optionally substituted and which is optionally 
attached via a carbonyl group, 
the ester and ether derivatives thereof which are 
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hydrolyzable under physiological conditions and the 
pharmaceutically acceptable salts thereof. The compounds 
of formula la possess valuable pharmacological properties. 
In particular, these compounds inhibit the enzyme 
catechol-O-methyl transf erase (COMT) . a soluble, 
magnesium-dependent enzyme which catalyzes the transfer- 
ence of the methyl group of S-adenosylmethionine to a 
catechol substrate, whereby the corresponding methyl 
ethers are formed. Suitable substrates which can be 
O-methylated by COMT and which can thus be deactivated 
are. for example, extraneuronal catecholamines and 
exogenously-administered therapeutically active substances 
having a catechol structure. 


The compounds of formula la above can accordingly be 
used in the prevention or control of illnesses in which a 
deactivation of extraneuronal catecholamines by COMT plays 
a role, for example, in the prevention or control of 
depressions. In this case the compounds of formula la 
above can be used as individual compounds or in combina- 
tion with other therapeutically active substances which 
favorably influence the course of the illness. The 
compounds of formula la can. however, also be used as 
co-medications with other therapeutically active 
substances . 


The compounds of formula la can, however, also be used 
to improve the prevention or control of illnesses with 
therapeutically active substances which have a catechol 
structure. The treatment of Parkinson’s disease and of 
parkinsonism with L-dopa. a therapeutically active 
substance having the catechol structure, can be mentioned 
as an example. In such cases the compounds of formula la 
can be used in the form of a co-medication or as 
combination preparations. 


The field of diagnostics offers a further possibility 
for the use of the compounds of formula la above. After 
the administration of [ 18 F]-6-f luoro-L-dopa . 


• w 


l 


[ 18 f] - dopamine in the brain can be visualized with the 
aid of positron emission tomography. By adding a compound 
of formula la above, the COMT is inhibited and thus the 
formation of [ 18 F] -3-O-methyldopa is prevented. In the 
absence of a COMT-inhibitor . the [ 18 F ] -3-O-methyldopa 
would penetrate into the brain and lead to a greatly 
increased background which would make the diagnosis very 
much more difficult. 
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Detailed Description of the Invention 


* 


The catechol derivatives of the invention are 
characterized by the formula 
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15 


HO 


Rb 




20 
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wherein Ra is nitro or cyano, Rb is hydrogen or 
halogen. Rc is halogen, nitro. cyano or the group 
-(A) n -(Q) m -R 1 or — ( A ) n ~Q-R 2 . A is vinylene 
optionally substituted by lower alkyl, n is the 
integer O or 1. m is the integer O or 1. R 1 is the 
group -COR 3 , an aromatic carbocyclic group, or an 
aromatic or partially unsaturated heterocyclic group 
attached via a carbon atom. R 2 is hydrogen or an 
optionally substituted, saturated or partially 
unsaturated lower hydrocarbon residue. R 3 is 
hydroxy, amino, an optionally substituted, saturated 
or partially unsaturated, lower hydrocarbon residue 
attached via an oxygen atom or an imino or lower 
a lkyl imino group or a saturated. N-containing hetero- 
cyclic group attached via a ring nitrogen atom. 0 is 
the group -CO- or >C=N- ( Z ) p -R 4 . Z is an oxygen 
atom or an imino group, p is the integer O or 1 and 
R 4 is hydrogen or a saturated or partially 
unsaturated, lower hydrocarbon residue which is 
optionally substituted and which is optionally 
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attached via a carbonyl group, 
including the ester and ether derivatives thereof which 
are hydrolyzable under physiological conditions and the 
pharmaceutically acceptable salts thereof. The compounds 
of formula la possess valuable pharmacological properties. 
In particular, these compounds inhibit the enzyme 
catechol-O-methyl transf erase (COMT) , a soluble, 
magnesium-dependent enzyme which catalyzes the transfer- 
ence of the methyl group of S-adenosylmethionine to a 
catechol substrate, whereby the corresponding methyl 
ethers are formed. Suitable substrates which can be 
O-methylated by COMT and which can thus be deactivated 
are, for example, extraneuronal catecholamines and 
exogenously-administered therapeutically active substances 
having a catechol structure. 


The compounds of formula la above can accordingly be 
used in the prevention or control of illnesses in which a 
deactivation of extraneuronal catecholamines by COMT plays 
a role, for example, in the prevention or control of 
depressions. In this case, the compounds of formula la 
above can be used as individual compounds or in combina- 
tion with other therapeutically active substances which 
favorably influence the course of the illness. The 
compounds of formula la can, however, also be used as 
co-medications with other therapeutically active 
substances. 


The compounds of formula la can, however, also be used 
to improve the prevention or control of illnesses with 
therapeutically active substances which have a catechol 
structure. The treatment of Parkinson's disease and of 
parkinsonism with L-dopa, a therapeutically active 
substance having the catechol structure, can be mentioned 
as an example. In such cases the compounds of formula la 
can be used in the form of a co-medication or as 
combination preparations. 

The field of diagnostics offers a further possibility 
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for the use of the compounds of formula la above. After 
the administration of [ 18 F]-6-f luoro-L-dopa, 

[ 18 F ] -dopamine can be visualized in the brain with the 
aid of positron emission tomography. By adding a compound 
of formula la above, the COMT is inhibited and thus the 
formation of [ 18 F]-3-0-methyldopa is prevented. In the 
absence of a COMT-inhibi tor . the [ 18 F]-3-0-methyldopa 
would penetrate into the brain and lead to a greatly 
increased background which would make the diagnosis very 
much more difficult. 


Formula la above embraces not only known, but also 
compounds which form part of the invention. The compounds 
of formula la which are known fall under the formula 
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wherein Ra is nitro or cyano. Rb is hydrogen or 
halogen. Rc" is nitro, cyano or the group -(A) n ~COOH 
or - (A) n ~Q-H, A is vinylene optionally substituted 
by lower alkyl, n is the number O or 1. Q is the group 

-CO- or >C=N-(Z) -R 4 . Z is an oxygen atom or an 
P 4 

imino group, p is the number O or 1 and R is 

hydrogen or a saturated or partially unsaturated lower 
hydrocarbon residue which is optionally substituted 
and which is optionally attached via a carbonyl group, 
with the proviso that Ra is nitro when Rc" is cyano or 
nitro . 

and ester and ether derivatives thereof which are hydro- 
lyzable under physiological conditions and the pharma- 
ceutically acceptable salts thereof. 


35 



The compounds of formula la which form part of the 
invention are the compounds of the formula 
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wherein Ra is nitro or cyano, Rb is hydrogen or 

halogen. Re' is nitro. cyano or the group 

-(A) -(Q) -R 11 or -(A) -Q-R 21 . A is vinylene 
n m n 

optionally substituted by lower alkyl, n is the number 
O or 1. m is the number O or 1, R 11 is the group 
-COR 31 , an aromatic carbocyclic group, or an 
aromatic or partially unsaturated heterocyclic group 
attached via a carbon atom. R 21 is an optionally 
substituted, saturated or partially unsaturated lower 
hydrocarbon residue. R 31 is hydroxy, amino, an 
optionally substituted, saturated or partially 
unsaturated lower hydrocarbon residue attached via an 
oxygen atom or an imino or lower alkylimino group or a 
saturated, N-containing heterocyclic group attached 
via a ring nitrogen atom. Q is the group -CO- or 
>C=N- (Z)p-R 4 . Z is ah oxygen atom or an imino 
group, p is the number O or 1 and R 4 is hydrogen or 
a saturated or partially unsaturated, lower 
hydrocarbon residue which is optionally substituted 
and which is optionally attached via a carbonyl group, 
with the proviso that Ra is cyano when Re' is cyano 1 or 
nitro and R 31 has a significance different from 
hydroxy when m is the number O. 
and the ester and ether derivatives thereof which are 
hydrolyzable under physiological conditions and the 
pharmaceutically acceptable salts thereof. 


Objects of the invention are: The above compounds of 
formula la and the mentioned derivatives thereof for use 
as therapeutically active substances; medicaments based on 
these compounds and derivatives; the preparation of such 
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medicaments; the use of the compounds and derivatives in 
question in the prevention or control of illnesses; the 
use of the compounds and derivatives in question for the 
preparation of medicaments which in a given case inhibit 
the enzyme COMT in the sense of a desired side-effect; the 
compounds of formula lb above and the mentioned 
derivatives thereof; the preparation of these compounds 
and derivatives; as well as intermediates for their 
preparation. 


10 
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30 
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The term "lower" denotes residues and compounds with a 
maximum of 7. preferably a maximum of 4, carbon atoms. The 
term "alkyl", taken alone or in combinations, such as, 
"alkyl group", "alkoxy", "alkylthio" and "alkylimino" , 
denotes straight-chain or branched, saturated hydrocarbon 
residues, for example, such as methyl, ethyl, propyl, 
isopropyl, n-butyl , s-butyl. i-butyl. t-butyl and the 
like. The term "saturated or partially unsaturated lower 
hydrocarbon residue" denotes open-chain and cyclic groups 
and combinations thereof. Examples of saturated and 
partially unsaturated lower hydrocarbon residues are: 
lower alkyl groups such as those defined above; lower 
alkenyl groups, for example, 2-propenyl, 2-butenyl , 
3-butenyl and 2-methyl-2-propenyl ; C 3 _ 7 -cycloalkyl and 
Cg 1Q -bicycloalkyl groups optionally substituted by 
lower alkyl groups, for example, cyclopropyl, cyclopentyl. 
2 -met hylcyclopentyl . cyclohexyl and 3 -methyl cycl ohexyl ; 
lower cycloalkenyl groups optionally substituted by lower 
alkyl groups, for example, 3 -cyclopentenyl . 

1- methyl-3-cyclopentenyl and 3-cyclohexeny 1 ; lower alkyl 
or alkenyl groups substituted by lower cycloalkyl or 
cycloalkenyl groups, for example, cyclopropy lmethyl . 
cyclopropylethyl , cyclopentylmethyl . cycl ohexylmethy 1 , 

2- cyclohexenylmethyl and 3-cyclopropyl-2-pr openy 1 . The 
lower alkenyl groups preferably contain 2-4 carbon atoms; 
the cycloalkyl and cycloalkenyl groups preferably contain 

3- 6 carbon atoms. 


The following come into consideration as substituents 
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for the above lower hydrocarbon residues: Hydroxy, cyano. 
nitro, halogen, amino, lower alkylamino, di (lower alkyl)- 
amino. lower alkoxy, lower alkoxycarbonyl . aryl, 
arylaminocar bony 1 , arylcarbonyl . ary lcarbony lamino . lower 
alkanoyloxy. lower alkanoyl, carbamoyl, mono- or di (lower 
alkyl ) carbamoyl . lower alkylenedioxy. trif luoromethyl . 
carboxy, lower a lkanoylamino . lower alkoxycarbony lamino 
and lower alkylthio. The saturated or partially 
unsaturated lower hydrocarbon residues are preferably 
unsubstituted or mono- or disubstituted. 

The term "aryl" denotes carbocyclic aromatic groups, 
preferably mono- or bicyclic groups. Especially preferred 
carbocyclic aromatic groups are phenyl and naphthyl, 
especially phenyl. These groups are optionally substitued 
by: halogen, tr if luoromethyl . nitro. amino, mono- or 
di(lower alkyl)amino, lower alkyl, lower alkoxy, lower 
alkylthio. lower alkanoyl. lower alkoxycarbonyl. carboxy. 
hydroxy, cyano, lower alkanoyloxy. carbamoyl, mono- or 
di(lower alkyl ) carbamoyl , lower alkylenedioxy. lower 
alkanoylamino or lower alkoxycarbonylamino . The 
carbocyclic aromatic groups are preferably unsubstituted 
or mono- or disubstituted. 


The term "aromatic or partially unsaturated hetero- 
cyclic group" preferably denotes a mono-, di- or 
tricyclic, aromatic or partially unsaturated, heterocyclic 
group with up to 5 hetero atoms from the group consisting 
of nitrogen, sulfur and oxygen. The heterocyclic groups 
preferably contain 1-4 nitrogen atoms and/or an oxygen or 
sulfur atom. They are preferably mono- or bicyclic. The 
hetero atoms are preferably distributed on one or two 
rings, whereby nitrogen atoms can simultaneously also be 
components of 2 rings. The heterocyclic groups are 
preferably aromatic. They can be substituted and are 
preferably mono- . di- or trisubst ituted . As substituents 
there come into consideration: halogen, trif luoromethyl . 
nitro. carboxy. amino, arylamino. lower alkyl, lower 
alkoxy. hydroxy, lower alkoxycarbonyl. lower alkanoyl. 


Jo 



lower alkanoyloxy . oxo. lower alkylenedioxy. mercapto. 
lower alkyl thio . lower alkylamino. di (lower alkyl )amino. 

C 3 cycloalkyl ami no . C 8 _ 10 -bicycloalkylamino . lower 
alkanoylamino . lower alkoxycar bonylamino . carbamoyl, 
mono- or di(lower alkyl ) car bamoyl . cyano. aryl, aryl-lower 
alkyl, aryl-lower alkylamino, heteroaryl , heteroaryl-lower 
alkyl, heteroarylamino and C 3 _ 7 -cycloalkyl . The 
monocyclic heterocyclic groups are preferably 5- or 
6-member ed and contain a maximum of four hetero atoms. The 
bicyclic heterocyclic groups are preferably 8- to 
10-member ed , with the individual rings being preferably 
5- or 6-membered. 

The following are to be mentioned as examples of such 
heterocyclic groups: Pyridyl. pyrazinyl. triazinyl. 

thiadiazinyl , thiazolyl. oxazolyl. oxadiazolyl. pyrazolyl. 
tetrazolyl . imidazolyl. thienyl, quinolinyl. 
isoquinolinyl . dihydroisoquinol inyl . benzoxazinyl . 
quinoxalinyl , benzopyranyl . benzimidazolyl . indolyl. 
imidazothiazolyl , imidazothiadiazolyl . imidazopyr idyl . 
benzothiazinyl . benzoquinoxa 1 iny 1 and imidazo- 
benzothiazolyl - 

The term "heteroaryl" denotes aromatic heterocyclic 
groups, as defined above. 

The term "a saturated. N-containing heterocyclic group 
attached via a ring nitrogen atom" preferably denotes a 
3- to 7-member ed . preferably 4- to 6-membered. saturated 
N-heterocycle which, in addition to the said nitrogen 
atom, can contain an oxygen, sulfur or nitrogen atom as a 
second hetero atom. These saturated N-heter ocycl es can be 
mono- or disubstituted by: lower alkyl, hydroxy, lower 

alkoxy . lower alkanoyloxy. lower hydroxyalkyl . lower 
alkoxyalkyl . lower alkanoyloxyalkyl , lower alkoxycarbonyl . 
lower alkanoyl. carbamoyl, mono- or di(lower alkyl)- 
car bamoyl . oxo and/or lower alkylenedioxy. 

The following are to be mentioned as examples of such 



N-containing heterocyclic groups: 4 -morphol inyl 

1-pyrrolidinyl and 1-azet idinyl . 


The ester and ether derivatives which are hydrolyzable 
under physiological conditions are preferably compounds of 
formula la in which at least one of the two phenolic 
hydroxy groups is acylated by a lower fatty acid or 
etherified by a lower 1-alkoxycarbonyloxy-l-alkyl , lower 
1 -a IKanoyloxy-l-alky 1 or by a lower 2-oxo-l-alkyl group. 


The substituent Ra preferably is nitro. The 
substituent Rb is preferably situated in the p-position to 
the substituent Ra and preferably is hydrogen, chlorine or 
fluorine, with hydrogen being especially preferred. The 
1 3 , |-j substituent Rc * preferably is the group -CO-R 11 in which 

15 r 11 is an aromatic, mononuclear carbocyclic group or an 

IS aromatic, mononuclear heterocyclic group with 1-3 nitrogen 

atoms as the hetero ring member(s) which is attached via a 
carbon atom. In an especially preferred embodiment R 11 
is a phenyl group optionally mono- or disubsti tuted by 
20 halogen, tr if luor omethyl . cyano. hydroxy or lower alkyl, 
or a pyridyl group. 


Particularly preferred compounds of the invention are: 



2S 


3 . 4- Dihydroxy-5-nitrobenzophenone. 

2 • -f luor o-3 , 4-dihydroxy-5-nitrobenzophenone and 

3 . 4- dihydr oxy-5-ni trophenyl 4-pyridyl ketone. 


The compounds of formula lb, the ester and ether 
derivatives thereof which are hydrolyzable under 
physiological conditions and the pharmaceutically 
acceptable salts thereof can be prepared in accordance 
with the invention by 


a > cleaving the lower alkyl ether group(s) in a compound 
of the formula 



% 




ft Ht 
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— n — 
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wherein one of the symbols R and R* is lower alkyl and 
the other is hydrogen or lower alkyl and Ra, Rb and 
Re 1 have the above significance. 


b) reacting a compound of the formula 


(A) n -CO-CH 2 -X 
Rb 


Ibl 


wherein X is a leaving group and Ra . Rb. A and n have 
the above significance, 

with a thioamide. thiourea, thiocar boxyl i c acid hydrazide. 
thiosemicarbazide , amidine. guanidine, amidrazone. 
aminoguanidine . cyclic amidine, 1,2-diamine. 1.2-amino- 
thiol or a 1 . 2-aminoalcohol and, if desired, dehydrogen- 
ating the cyclocondensation product obtained, or 

c) reacting a compound of the formula 


HO' 




!- (A) -CO-COOR 


Rb 


lb 2 


wherein R" is lower alkyl and Ra , Rb, A and n have the 
above significance. 

with a 1,2-diamine, 1 , 2-aminothi ol . 1 . 2-aminoalcohol . 

semicarbazide, thiosemicarbazide, amidrazone or an amino- 
guanidine and. if desired, dehydrogenating the cyclocon- 
densation product obtained, or 
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• f H d) reacting a compound of formula lb 1 above with a 

£Z B- ami nocarbonyl compound, or 

f e) converting the car boxaldehyde group(s) in a compound of 

the formula 


'Th°^ 


CHO 

<JN 

HO v 

HO W-x. 


\ 

i N v«-Rc« 

Ill . i v • - CHO la or 

«</ ^Rb 

HO^ 


<j:ho 
’W*n 


|3 H 


H 


es 

f 


"|7hI^ 


wherein Re" • 
0 12 


is nitro, cyano or the group 
0 12 * _ p AD 31 


- ( A) n -R’ 1 ’*’ and is the group -COR an 

aromatic carbocyclic group, or an aromatic or 
partially unsaturated heterocyclic group attached via 
a carbon atom and Ra , Rb. A. n and R 3 ^ have the 
above significance. 

or in a di-O-lower alkanoyl derivative thereof into the 
cyano group(s). or 

f) reacting a di-O-lower alkanoyl derivative of a 
carboxylic acid of the formula 


HO 




A V' (A, n- COOH 

HO • Rb 


HO. 




HO 


/XV 

Rb 


“ (A) -CO-COOH 


Ib3 
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35 
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wherein Ra . Rb. A and n have the above significance, 
in the presence of a condensation agent or a reactive 
derivative or a di-O-lower alkanoyl derivative of a 
carboxylic acid of formula la 3 or lb 3 with a compound 
of the formula 

HO-R 5 V or HNR 6 R 7 VI 

wherein R 5 is an optionally substituted, saturated 
or partially unsaturated, lower hydrocar bon, res idue . 
R 6 is hydrogen or lower alkyl and R 7 is hydrogen 
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or an optionally substituted, saturated or partially 

6 7 

unsaturated lower hydrocarbon residue or R and R 
taken together with the nitrogen atom signify a 
saturated N-containing heterocyclic group, 
or 

2 

g) hydrolyzing a compound of formula lb or a compound 
of the formula 



R°0, 




R 8 o' % -X 


Rb 


Ib« 




15 


or 


wherein R 8 is lower alkanoyl and Ra . Rb and Rc ■ have 
the above significance. 


f 


h) reacting a compound of the formula 


— 20 

^f]S|Y 




o'Xx; 


lb* 


25 

f l ^ 
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wherein Ra and Rb have the above significance and R" ' 
is hydrogen or lower alkyl, 
or a di-O-lower alkanoyl derivative thereof in the 
presence of a secondary amine with a compound of the 
formula 


ch 3 co-r 23 VII 


eiH 

35 


wherein R 23 is an optionally substituted, saturated 
or partially unsaturated lower hydrocarbon residue. 




) ^ 


or 
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TW 


i) reacting a compound of the formula 


HO, 

HO' 


N i^ -N r. 

(A) n -CO-CH 2 -COOR M 
Rb 


lb* 


e* 

f 


V: I3t>x 

f\ U 


wherein Ra, Rb. A. n and R" have the above signifi- 
cance. 

with a hydrazine or an amidine. or 

j) reacting a compound of formula lb above in which m is 
the integer 1 and Q is the group -CO- with a compound of 
the formula 


wherein Z. p and R have the above significance, 
and. if desired. 


f-s 


f 


k) converting a compound of formula lb above into an 
ester or ether derivative which is hydrolyzable under 
physiological conditions or into a pharmaceutically 
acceptable salt thereof. 


In accordance with process variant a) the compounds of 
formula lb can be prepared by cleaving the ether group(s) 
in a compound of formula II. This ether cleavage can be 
carried out according to known methods which are familiar 
to any person skilled in the art. The ether cleavage can 
be carried out. for example, by treatment with hydrogen 
bromide in a suitable solvent. Suitable solvents are. for 
example, water, acetic acid and mixtures thereof. The 
reaction is preferably carried out at an elevated 
temperature, for example in a temperature range of about 
100°C to the boiling temperature of the reaction mixture. 
There are preferably used 48 percent hydrobromic acid or 
mixtures thereof with acetic acid. 


u 
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The ether cleavage can also be carried out by 
treatment with boron tribromide in a suitable solvent at 
temperatures of about -60°C to about room temperature. 
Suitable solvents are especially halogenated lower hydro- 
carbons. such as. methylene chloride, chloroform and the 
like, other suitable methods are: treatment with 
pyridinium hydrochloride at temperatures of about 150 0 C to 
about 2 50°C and treatment with sodium iodide/silicon 
tetrachloride in an inert organic solvent at an elevated 
temperature, for example, at the reflux temperature of the 
reaction mixture. Suitable solvents for the latter process 
are. for example, acetonitrile, aromatic hydrocarbons, 
such as. benzene or toluene, mixtures thereof and the like. 


In accordance with process variant b) there can be 
prepared compounds of the formula 


r >* 


0 Ax - (a >-- q1 


ib? 


HO 


Rb 


f) 

H 


wherein Ra. Rb. A and n have the above significance 
and Q 1 is a group of the formula 


"yrny- 


■X-I < a >' ■ < b >- 


< >-Re -< >-NHRf 

X .-s' (c) , --S' (d) 


30 / 


-Ih (e) ' ^.-Ih (f 
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(i) < 


(f ) , 

- • x /.-Re 

(g) , 
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A 

i ii 

z z 

w 

-NHRf 

z R g 


i ii 
z * 

'V 

1 

. /Rg 


*^*-Rh 

(k) or 

- Rh 
N 

(k* ) , 

X Rf 





/Rg z R g 

/ N_ V 

•' *;.-Rh (1) or - *;*-Rh (m) , 


n 
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f VH© tt 
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10 
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15 


in which Re is hydrogen. C 3 _ 7 -alkyl. C 3 _ 7 ~ 

-cycloalkyl. aryl, heteroaryl, aryl-lower alkyl or 
heteroaryl-lower alkyl, Rf is hydrogen, aryl, 
aryl-lower alkyl, lower alkyl, lower alkoxycarbonyl . 
heteroaryl, heteroaryl-lower alkyl. C 8 _ 10 -bicyclo- 
alkyl or C 37 -cycloalkyl . Rg and Rh each are 
independently hydrogen, cyano, lower alkyl. 

C 3 7 -cycloalkyl . aryl, aryl-lower alkyl, heteroaryl 
or heteroaryl-lower alkyl or Rg and Rh taken together 
with the two carbon atoms to which they are attached 
are an aromatic carboxycyclic group, or an aromatic or 
partially unsaturated heterocyclic group, the dotted 
line is an optional bond and Q 4 taken together with 
the carbon atom and the nitrogen atom signify an 
aromatic or partially unsaturated, heterocyclic group 
which contains at least one nitrogen atom as a hetero 
ring member. 


Suitable solvents for this process aspect are lower 
alcohols such as ethanol, n-butanol. n-hexanol and 
ethylene glycol, open-chain and cyclic ethers which can 
contain free hydroxy groups, for example, tetrahydr of uran , 
dioxane. t-butyl methyl ether, ethylene glycol dimethyl 
ether, diethylene glycol dimethyl ether, ethylene glycol 
monomethyl ether and diethylene glycol monomethyl ether, 
acetonitrile, d imethylf ormamide , dimethylacetamide and 
dimethyl sulfoxide. The desired reaction can also be 
carried out without a solvent by dry heating the reaction 
partners. The reaction is preferably carried out at an 
elevated temperature, for example, in a range of about 
50°C to 150°C, whereby it is preferably carried out at the 
boiling temperature of the solvent insofar as it is 
carried out in the presence of a solvent and the boiling 
point lies in the previously mentioned range. 


n 


35 
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In accordance with process variant c) there can be 
prepared compounds of the formula 
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HO, 




A.x L(A) n - Q2 


ib» 



in which Ra, Rb, A and n have the above significance 
and Q 2 is a group of the formula 
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O y N Rf 
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in which Re, Rf , Rg, Rh and the dotted line have the 
above significance. 


y 57 30 The reaction in accordance with process variant c) 

be carried out under the same reaction conditions as 
process variant b) . 

In accordance with process variant d) ther^ can be 
prepared compounds of the formula 


H 


(P) , 


) or 


35 
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wherein Q 3 is the group of the formula 


2^ 


»* 


\ / R 9 

u \\ 

/' — ' Rh 


(U) 


f \+l° 


IS 


and Ra , Rb. Re. Rf. Rg . Rh. A. n and the dotted line 
have the above significance. 


'f 


Process variant d) can also be carried out under the 
same reaction conditions as process variant b) . 


'LL 


n 


30 


In accordance with process variant e) there can be 

prepared compounds of formula lb in which Ra is cyano. Re' 

12 12 

is nitro, cyano or the group -(A) -R and R is 
31 ^ 

the group -COR , an aromatic carbocyclic group or an 
aromatic or partially unsaturated heterocyclic group 
attached via a carbon atom and Rb. A. n and R 31 have the 
above significance. The conversion of the car boxa Idehyde 
group(s) into the cyano group(s) can be effected according 
to known methods which are familiar to any person skilled 
in the art. For example, a compound of formula la 2 . Ill 
or IV can be treated with hydroxy lamine O-sulfonic acid at 
an elevated temperature, with water being preferably used 
as the solvent. The reaction can be carried out in a 
temperature range of about 50°C to about 100 0 C. 


35 

L /° 

|3 H 


In accordance with process variant f) there can be 
prepared di-O-lower alkanoyl derivatives of compounds of 
formula lb in which Re* is the group 
- (A) n - (CO) m -COR 32 and R 32 is amino, an optionally 


2 o 



substituted, saturated or partially unsaturated, lower 
hydrocarbon residue attached via an oxygen atom or an 
imino or lower alkylimino group or a saturated, 

N-containing heterocyclic group attached via a ring 
nitrogen atom and A, n and m have the above signifi- 
cance. This reaction can also be carried out according to 
known methods which are familiar to any person skilled in 
the art. Lower alkyl esters can be prepared, for example, 
by treating the carboxylic acid with the corresponding 
lower alcohol in the presence of an acid, with the 
corresponding lower alcohol being preferably used as the 
solvent. Suitable acids are. for example, mineral acids 
such as hydrogen chloride and organic sulfonic acids such 
as p-toluenesulf onic acid. The reaction temperature 
preferably lies in a range of room temperature to the 
boiling temperature of the chosen solvent. 

The remaining esters and the amides are preferably 
prepared starting from reactive carboxylic acid 
derivatives. Suitable reactive carboxylic acid derivatives 
are. for example, the corresponding carboxylic acid 
halides, especially the carboxylic acid chlorides, corres- 
ponding carboxylic acid anhydrides and mixed anhydrides, 
for example, with tr if luoroacetic acid and organic 
sulfonic acids such as mesitylenesulf onic acid and 
p-toluenesulf onic acid, corresponding carboxylic acid 
imidazolides and the like. The reaction is conveniently 
carried out in the presence of an acid-binding agent and 
in an inert organic solvent. Suitable acid-binding agents 
are, for example, tertiary amines such as t r i ethyl ami ne 
and pyridine. In the preparation of amides, excess amine 
of formula VI can also be used as the acid-binding agent. 
Suitable solvents are. for example, open-chain and cyclic 
ethers such as tetrahydrofuran, diethyl ether, t-butyl 
methyl ether, dioxane, ethylene glycol, dimethyl ether or 
the like, halogenated hydrocarbons such as methylene 
chloride, chloroform and 1. 2-dichloroethane. acetonitrile 
and dimethylf ormamide . 
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The hydrolysis of compounds of formula lb 4 to the 
corresponding catechol derivatives in accordance with 
process variant g) can also be carried out according to 
known methods which are familiar to any person skilled in 
the art. The hydrolysis can be carried out, for example, 
by treatment with an alkali metal hydroxide such as sodium 
hydroxide or potassium hydroxide in a suitable solvent. 
Suitable solvents are, for example, lower alcohols such 
methanol and water or mixtures thereof. The hydrolysis can 
be carried out. for example, in a temperature range of 
about 0®C to the boiling temperature of the solvent. 
However, it is preferably carried out at room temperature. 


IS 


In accordance with process variant h) there can be 
prepared compounds of the formula 


'Y'2 2 - 0 * 


20 


N V "-C (R ,M ) =CH-CO-R 23 
Rb 


IblO 


H wherein Ra . Rb, R" • and R 23 have the above signifi- 

cance, 

and the corresponding di-O-lower alkanoyl derivatives 

thereof. Cyclic amines such as pyrrolidine, piperidine. 

morpholine and thiomorphol ine are preferably used as the 

secondary amine. Suitable solvents for this process are, 

for example, open-chain and cyclic ethers such as tetra- 

hydrofuran. diethyl ether, t-butyl methyl ether, dioxane. 

ethylene glycol and dimethyl ether, halogenated hydro- 
3 0 

carbons such as methylene chloride, chloroform and 
1 . 2-dichlor oethane . acetonitrile and dimethylf ormamide . 
The reaction temperature conveniently lies in a range of 
about 0°C to the boiling temperature of the chosen 
solvent. The reaction is preferably carried out at room 




35 
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temperature. In an especially preferred embodiment the 
reaction is carried out in the presence of an acid, 
preferably a carboxylic acid such as acetic acid. 




In accordance with process variant i) there can be 
prepared compounds of the formula 

H °s. A 




wherein Q is the group 


(v) 


/*• 

•< > 


OH 


\ 


(w) 


f Wo 


and Ra . Rb. Re. Rf. A and n have the above signifi- 

20 

cance. 

Suitable solvents for this process are, for example, lower 
alcohols such as methanol and ethanol, open-chain and 
cyclic ethers such as t e tr ahydr of ur an . diethyl ether, 
t-butyl methyl ether, dioxane, ethylene glycol and 
dimethyl ether, acetonitrile and dimethylf ormamide . The 
reaction is preferably carried out at an elevated 
temperature, for example in a range of about 50°C to the 
boiling temperature of the chosen solvent. It is 
^ preferably carried out at the boiling temperature of the 
chosen solvent. 


In accordance with process variant j) there can be 
prepared compounds of the formula 


35 
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15 


wherein Ri is the group -COR 31 , an aromatic 
carbocyclic group, or an aromatic or partially 
unsaturated heterocyclic group attached via a carbon 
atom or an optionally substituted, saturated or 
partially unsaturated lower hydrocarbon residue and 
Ra, Rb. R 31 , R 4 . A. Z. n and p have the above 
significance . 

This process can also be carried out according to known 
methods which are familiar to any person skilled in the 
art. Suitable solvents are, for example, lower alcohols 
such as methanol and ethanol, dimethylf ormamide and water. 
The reaction is conveniently carried out at room 
temperature. 


20 In accordance with process variant k). the compounds 

of formula lb can be converted into ester or ether 
derivatives which are hydrolyzable under physiological 
conditions. Suitable ester derivatives which are 
hydrolyzable under physiological conditions are especially 
25 the compounds of formula lb in which at least one of the 
two phenolic hydroxy groups is acylated by a lower fatty 
acid. These can be prepared according to known methods 
which are familiar to any person skilled in the art. In a 
preferred embodiment, the acylation is carried out with 
30 the corresponding lower fatty acid anhydride in the 

presence of a catalytic amount of a strong acid, with 
excess fatty acid anhydride being preferably used as the 
solvent. Suitable acids are. for example, sulfuric acid 
and organic sulfonic acids such as p-toluenesulf onic acid. 


-2 7 
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Suitable ether derivatives which are hydrolyzable 
under physiological conditions are. for example, compounds 
of formula lb in which at least one of the two phenolic 
hydroxy groups is etherified by a lower 1-alkoxycarbonyl- 
oxy-l-alkyl. lower 1-alkanoyloxy-l-alkyl or by a lower 
2-oxo-l-alkyl group. The etherification can be carried out 
according to known methods which are familiar to any 
person skilled in the art. For example, a compound of 
formula lb can be reacted with a lower 

1-alkoxycarbonyloxy-l-alkyl halide, a lower 1-alkanoyloxy- 
-1-alkyl halide or a lower 2-oxo-l-alkyl halide, with this 
etherification being conveniently carried out in the 
presence of a base. As halides there come into considera- 
tion. in particular, the iodides. Suitable bases are. for 
example, alkali metal hydroxides and alkali metal 
carbonates such as sodium hydroxide and sodium carbonate. 


In accordance with process variant k). compounds of 
formula lb above can also be converted into pharmaceut- 
ically acceptable salts. As salts there come into 
consideration, in particular, salts with pharmaceutically 
acceptable bases. As examples of such salts there are to 
be mentioned the alkali metal salts such as the sod'ium and 
potassium salts. These salts can be prepared according to 
known methods which are familiar to any person skilled in 
the art. 


The various compounds which are used as starting 
materials are known or can be prepared according to known 
methods. The Examples which follow contain detailed 
information concerning the preparation of the starting 
materials . 


As mentioned earlier, the compounds of formula la 
inhibit the enzyme COMT. This activity can be determined 
quantitatively as follows: Rat liver homogenate is 





incubated in the presence of a suitable substrate as 
described in J. Neurochem. 3_8. 191-195 (1982) and the COMT 
activity is measured. In a second series of experiments 
the incubation is carried out in the presence of a 
compound of formula la. The IC.-^ can then be calculated 
from the difference of the COMT activity which is 
determined. IC &0 is given in nmol/1 and is that concen- 
tration in the incubation mixture which is required to 
reduce the COMT activity by 50%. The IC 5Q values for 
some compounds of formula la are given in the following 
Table. Moreover, this Table contains data concerning the 
acute toxicity of these compounds (LD 5Q in mg/kg in the 
case of single oral administration to mice) . 

Compound of formula la IC 50 * n nmo1 ^ 1 


5 0 

mg/kg p.o. 


3 . 4-Dihydroxy-5-ni trophenyl 

2- pyridyl ketone 

3 . 4- Dihydroxy-5-nitrophenyl 

3- pyridyl ketone 

3 . 4- Dihydr oxy-5-ni trophenyl 

4- pyridyl ketone 
n-Butyl 3 . 4-dihydroxy-5- 
-nitrobenzoate 

n-Butyl 3 , 4-dihydroxy-5- 
-ni tr ocinnamate 
Ethyl 3 . 4-dihydroxy-5- 
-ni trophenyl glyoxy late 

3 . 4 - Dihydr oxy-5-ni trobenzo- 
phenone 

3 . 5- Dinitr opyr oca techol 

2 ' -Fluor o-3 , 4 -di hydroxy- 5- 
ni trobenzophenone 


53 . 4 

1250-2500 

47.0 

1000-2000 

67 . 0 

1000-2000 

20.0 

312- 625 

25.9 

2500-5000 

48 . 1 

1250-2500 

48.0 

500-1000 

36 . 9 

500-1000 

42.0 

312- 625 


The compounds of formula la, ester or ether 
derivatives thereof, and salts thereof can be used as 
medicaments, for example, in the form of pharmaceutical 



preparations for enteral or parenteral administration. The 
compounds of formula la can be administered, for example, 
perorally. for example in the form of tablets, coated 
tablets, dragees, hard and soft gelatine capsules, 
solutions, emulsions or suspensions, rectally. for 
example, in the form of suppositories, or par entera 1 ly . 
for example, in the form of injection solutions. 

The manufacture of the pharmaceutical preparations can 
be effected in a manner which is familiar to any person 
skilled in the art by bringing the compounds of formula 
la. optionally in combination with other therapeutically 
valuable substances, into a galenical administration form 
together with suitable, non-toxic, inert, therapeutically 
compatible solid or liquid carrier materials and. if 
desired, the usual pharmaceutical adjuvants. 

As carrier materials there are suitable not only 
inorganic carrier materials, but also organic carrier 
materials. Thus, for tablets, coated tablets, dragees and 
hard gelatine capsules there can be used as carrier 
materials, for example, lactose, maize starch or 
derivatives thereof, talc, stearic acid or its salts. 
Suitable carriers for soft gelatine capsules are. for 
example, vegetable oils, waxes, fats and semi-solid and 
liquid polyols. Depending on the nature of the active 
substances no carriers are, however, required in the case 
of soft gelatine capsules. Suitable carrier materials for 
the preparation of solutions and syrups are. for example, 
water, polyols, saccharose, invert sugar and glucose. 
Suitable carrier materials for injection solutions are. 
for example, water, alcohols, polyols, glycerine and 
vegetable oils. Suitable carrier materials for supposi- 
tories are. for example natural or hardened oils, waxes, 
fats and semi-liquid or liquid polyols. 

As pharmaceutical adjuvants there come into considers- 
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tion the usual preserving agents, solubilizers, 
stabilizing agents, wetting agents, emulsifying agents, 
flavor-improving agents such as sweetening agents and 
flavoring agents, coloring agents, salts for varying the 
osmotic pressure, buffers, coating agents and antioxidants. 

The dosage of the compounds of formula la. ester or 
ether derivatives thereof and salts thereof can vary 
within wide limits depending on the illness to be treated, 
the age and the individual condition of the patient and on 

10 

the mode of administration and will, of course, be fitted 
to the individual requirements in each particular case. In 
3? the improvement of the treatment of Parkinson's disease 

and of parkinsonism with L-dopa a daily dosage of 25 mg to 
about 1000 mg. especially about 100 mg to about 300 mg. 

15 comes into consideration. Depending on the dosage it is 
convenient to administer the daily dosage in several 
dosage units. 


The pharmaceutical preparations in accordance with the 
invention conveniently contain about 25 mg to about 
300 mg. preferably about 50 mg to about 150 mg. of a 
compound of formula la or of an ester or ether derivative 
thereof which is hydrolyzable under physiological 
conditions or of a pharmaceutically acceptable salt 
thereof . 


The Examples which follow further illustrate the 
invention. All temperatures are given in degrees Celsius. 

30 

CJUJ/i c_ Example 1 

•f a) 17.1 g of 4 -hydr oxy-3-methoxy-5-ni tr obenzaldehyde are 

treated with 170 ml of constant-boiling hydrobromic acid 
and heated under reflux for 3.5 hours. After cooling the 
35 separated precipitate is filtered under suction, washed 
twice with ice-water and taken up in ethyl acetate. The 
organic phase is washed twice with 50 ml of sodium 
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chloride solution each time, dried over magnesium sulfate 
and evaporated in a water-jet vacuum. The crystals 
obtained are taken up in methylene chloride, whereupon the 
solution is filtered over a ten-fold amount of silica gel. 

5 The material obtained is crystallized from ethyl 
acetate/isopropyl ether. There is obtained 
3,4 -dihydroxy— 5-ni trobenza ldehyde in the form of yellow 
H crystals of m.p. 142-143°. 


f 




b) A solution of 1.7 g of hydroxylamine O-sulfonic acid 
in 6 ml of water is added to a solution of 1.83 g of 
3,4 -d ihydr oxy- 5-ni trobenza ldehyde in 25 ml of water, 
subsequently stirred at 65° for 3.5 hours, cooled, the 
separated precipitate is filtered off under suction and 
taken up in ethyl acetate. The organic phase is dried over 
sodium sulfate and evaporated in a water-jet vacuum. The 
crystals obtained are recrystallized from ethyl 
acetate/n-hexane . There is obtained 3 , 4-dihydroxy-5- 
-nitrobenzonitrile in the form of yellow crystals of m.p. 
194-195°. 




Example 2 


aa) 10 ml of tert. butyl lithium solution ( 1 . 4M in hexane) 

I are added dropwise at -70° within 10 minutes to 4.1 g of 

4 - ( benzy loxy ) — 3 -me thoxy-br omo benzene dissolved in 40 ml of 
tetrahydr of uran . After stirring at -70° for 2 hours. 1 ml 
of pyridine-3-carbaldehyde is added within 5 minutes The 
Ol reaction mixture is stirred at -70° for 1 hour and at 0° 

^ for 2 hours, and poured into 100 ml of IN hydrochloric 

acid. The mixture is extracted three times with 50 ml of 
ether each time. The combined ether phases are washed with 
100 ml of IN hydrochloric acid and 20 ml of water. The 
combined aqueous phases are made alkaline with aqueous 
ammonia solution and extracted three times with 100 ml of 
methylene chloride each time. The combined methylene 
chloride phases are dried over sodium sulfate and 
evaporated. There is obtained alpha-[4-(benzyloxy )- 


o 
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3 -methoxyphenyl ] -3-pyr id inemethanol as an oil. 


f 


ab) In an analogous manner, using pyridine-4-carbaldehyde 
there is obtained a lpha- [ 4 -( benzyloxy ) -3 -methoxyphenyl ] -4 - 
-pyr idinemethanol as an oil. 


e 


IV 


ba) 3.2 g of alpha- [4- (benzyloxy )-5-methoxy phenyl )-3- 
-pyr idinemethanol suspended in 50 ml of water are treated 
with 2.5 g of potassium permanganate, whereupon the 
mixture is stirred at 90° for 30 minutes After adding a 
further 1.0 g of potassium permanganate and stirring for a 
further 30 minutes at 90° the mixture is cooled to room 
temperature and extracted twice with 150 ml of ethyl 
acetate each time. The combined ethyl acetate phases are 
washed with sodium chloride solution, dried over sodium 
sulfate and evaporated. The thus-obtained residue is 
chromatographed on 50 g of silica gel with ethyl acetate. 
After r ecrys ta 1 1 i 2 a t ion from methylene chloride/hexane 
there is obtained 4- (benzyloxy ) -3-methoxyphenyl 3-pyridyl 
ketone of ra.p. 76°. 

bb) In an analogous manner, from alpha- [4- (benzyloxy ) -3- 
methoxyphenyl ) -4-pyr idinemethanol there is obtained 

4- (benzyloxy) -3-methoxyphenyl 4-pyridyl ketone of ro.p. 
85-87° (methylene chloride/hexane). 




ca) 50 ml of 33 percent hydrobromic acid in acetic acid 
are added dropwise within 15 minutes at 10° to 20 g of 
4- (benzyloxy ) -3-methoxyphenyl 3-pyridyl ketone dissolved 
in 200 ml of methylene chloride. After stirring at 20° for 
3 hours, the reaction mixture is poured into a mixture of 
100 ml of cone, aqueous ammonia and ice. The pH is 
adjusted to 6 by adding acetic acid. The methylene 
chloride phase is separated: the aqueous phase is 
extracted twice more with 100 ml of methylene chloride 
each time. The combined methylene chloride phases are 
dried over sodium sulfate and evaporated. The residue is 
recrystallized from methylene chloride/hexane. There is 


3o 



obtained 4-hydr oxy-3 -methoxypheny 1 3-pyridyl Ketone of 
m.p. 150-151°. 

cb) In an analogous manner, from 4 - ( benzy 1 oxy ) - 3 -methoxy- 
phenyl 4-pyridyl ketone there is obtained 4-hydroxy-3- 
methoxyphenyl 4-pyridyl Ketone of m.p. 215-218° 
(acetonitrile) . 

da) 0.38 ml of 65 percent nitric acid is added dropwise at 
room temperature to 1.15 g of 4-hydroxy-3-methoxyphenyl 
3_pyr idyl Ketone • dissolved in 15 ml of acetic acid. After 
stirring for 2 hours, the reaction mixture is poured into 
120 ml of ice-water, whereupon the mixture is adjusted to 
pH 5 with cone, ammonia and the precipitate formed is 
filtered off. The thus-obtained residue is heated under 
reflux in 20 ml of acetonitrile, whereupon it is again 
filtered off. There is obtained 4 -hydr oxy- 3 -methoxy-5- 
nitrophenyl 3-pyridyl Ketone as brown crystals of m.p. 

193°. 

db) In an analogous manner, from 4 -hydr oxy-3 -methoxypheny 1 
4-pyridyl Ketone there is obtained 4-hydroxy-3-methoxy-5- 
-nitrophenyl 4-pyridyl Ketone of m.p. 240°. 

e) 3.5 g of 4-hydroxy-3-methoxy-5-ni trophenyl 3-pyridyl 
Ketone dissolved in 70 ml of 48 percent aqueous hydro- 
bromic acid are stirred at 100° for 18 hours. The reaction 
mixture is subsequently evaporated under reduced pressure. 
The residue is recrystallized from water. There is 
obtained 3 . 4 -dihydr oxy-5-ni trophenyl 3-pyridyl Ketone 
hydrobromide of m.p. 265°. 

f) In an analogous manner, from 4 -hydroxy-3-methoxy-5- 
— nitrophenyl 4-pyridyl Ketone there is obtained 

3 , 4-dihydroxy-5-nitr ophenyl 4-pyridyl Ketone of m.p. 246° 
(from water) . 

g) 13.2 g of 3 . 4-dihydroxy-5-ni trophenyl 4-pyridyl Ketone 
are suspended in 500 ml of methanol and treated while 
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stirring with 4.88 g of methanesulf onic acid. The 
suspension is heated under reflux for 60 minutes. It is 
subsequently cooled to 10°, the crystals are filtered 
under suction and washed twice with 30 ml of methanol each 
time. There is obtained 3 . 4 -dihydr oxy-5-ni tropheny 1 
4_pyridyl Ketone methanesulf onate of m.p. 260-261° (dec.). 


CL^J/C. 


Example 3 


f 


l'f 


a) A solution of 2.6 g of 4-hydroxy-3- 

-methoxy-5-nitrobenzoic acid in 26 ml of constant-boiling 
hydrobromic acid is heated under reflux for 2 hours. After 
cooling the solvent is distilled in a water-jet vacuum. 

The crystalline residue is recrystallized from 50 ml of 
water at boiling temperature. There is obtained 
3 . 4-dihydroxy-5-ni trobenzoic acid in the form of yellow 
crystals of m.p. 224-226°. 


I'f 


b) 1.0 g of 3 , 4-dihydr oxy-5-ni trobenzoic acid is treated 
with 20 ml of methanolic hydrochloric acid, stirred at 45° 
for 3 hours and. after removing the solvent, the residue 
is taken up in methylene chloride. The organic phase is 
washed with sodium chloride solution, dried over sodium 
sulfate and evaporated. The crystalline product obtained 
is taken up in methylene chloride and filtered over a 
ten-fold amount of silica gel. The material obtained is 
recrystallized from ethyl aceta te/n-hexane . There is 
obtained methyl 3 , 4-dihydroxy-5-ni trobenzoate in the form 
of yellow crystals of m.p. 144-145°. 


^ The following esters are obtained in an analogous 

manner starting from 3 . 4-dihydroxy-5-nitrobenzoic acid : 

)i c) Ethyl 3 , 4 -d ihydr oxy-5 - ni t r obenzoa te of m.p. 106-107° 

(from ethyl acetate/n-hexane ) , 

d) n-butyl 3 . 4-dihydroxy-5-nitrobenzoate of m.p. 73-74° 
(from methylene chloride) and 

fo e) n-hexyl 3 . 4-dihydroxy-5-ni trobenzoate of m.p. 44-45° 

(from isopropyl ether). 
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Example 4 


a) 25 ml of 2M phenyl lithium solution (in benzene/ether 
(7:3)) are added dropwise within 15 minutes to 10.0 g of 
3,4 — d ime t hoxy-5 -ni t r obenza ldehyd e dissolved in 150 ml of 
tetrahydr of uran and the mixture is stirred at 0° for 
1 hour and at 20° for 2 hours. The mixture is subsequently 
treated with 150 ml of 2N sulfuric acid and extracted 
three times with 150 ml of ether. The combined ether, 
phases are washed with sodium chloride solution, dried 
over sodium sulfate and evaporated. The thus-obtained 
residue is chromato graphed on 180 g of silica gel with 
methylene chloride. There is obtained 

3 . 4-dimethoxy-5-ni trobenzhydr ol as an amorphous solid. 


b) 2.5 g of 3,4 -d ime thoxy- 5 -ni trobenzhydr ol dissolved in 
50 ml of methylene chloride are treated with 2.2 g of 
pyridiniura chlorochr ornate . whereupon the mixture is 
stirred at room temperature for 2 hours. The insoluble 
constituents are subsequently filtered. The filtrate is 
evaporated and the residue is chromatographed on 60 g of 
silica gel with methylene chloride. After crystalliza- 
tion from methylene chloride/hexane there is obtained 

3 , 4 -d ime thoxy-5 -ni tr obenzophenone of m.p. 78-80°. 

c) 0.5 g of 3 , 4 -d ime thoxy- 5 -ni tr obenzophenone is stirred 
at 110° for 30 hours in a mixture of 4 ml of acetic acid 
and 4 ml of 48 percent aqueous hydrobromic acid. The 
reaction mixture is subsequently evaporated to dryness. 

The residue is taken up in methylene chloride. It is 
washed with water, dried over sodium sulfate and evapor- 
ated. After recrystallization from methylene chloride/ 
hexane there is obtained 3 . 4-dihydroxy-5-ni tr obenzophenone 
of m.p. 132°. 
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Example 5 


e 
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a) 4.9 g of magnesium are suspended in 15 ml of absolute 
ethanol and. after adding 1 ml of carbon tetra- chloride, 
warmed until the reaction starts. A solution of 31.8 g of 
diethyl malonate in 19.9 ml of absolute ethanol and 80 ml 
of absolute toluene is then added dropwise while stirring 
so that the temperature lies between 50° and 60°. The 
reaction mixture is subsequently stirred at this 
temperature for an additional 1 hour, whereupon it is 
cooled to -5° and a solution of 49.3 g of 
3 # 4 -d imet hoxy-5 -ni t r obenzoyl chloride (m.p. 82-85°) in 

300 ml of absolute toluene and 50 ml of absolute 
t et rahydr of ur an is added dropwise so that the temperature 
does not exceed -5°. The mixture is subsequently stirred 
at room temperature overnight. After distillation of the 
solvent the residue is dissolved in 500 ml of ethyl 
acetate. The solution is treated while stirring and 
cooling with ice with an ice-cold solution of 12 ml of 
concentrated sulfuric acid in 80 ml of water. The organic 
phase is washed with sodium chloride solution, dried over 
magnesium sulfate and evaporated. The oil obtained is 
chromatographed on a ten-fold amount of silica gel with 
methylene chloride. The crystalline material obtained is 
recrystallized from isopropyl ether. There is obtained 
diethyl 3 . 4-diraethoxy-5-nitrobenzoylmalonate in the form 
of pale beige crystals of m.p. 70°. 


b) 19.0 g of diethyl 3 . 4-dimethoxy-5-ni tro- 
benzoy lma 1 ona t e are dissolved in 100 ml of glacial acetic 
acid, 5 drops of concentrated sulfuric acid are added 
thereto and the mixture is heated under reflux for 16 
hours. The acetic acid is distilled at 60° in a water- 
— jet vacuum and the residue is treated three tiroes with 
250 ml of toluene each time, whereby it is evaporated each 
time. The crystalline residue is extracted with ethyl 
acetate. The organic phase is washed with water, dried 
over magnesium sulfate and evaporated. The crystals 
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15 


IS 


obtained are chromatographed on a 30-fold amount of silica 
gel with toluene. The crystalline material obtained is 
recrystallized from isopropyl ether. There is obtained 
3 . 4 -dimethoxy-5 ' -ni troacetophenone in the form of 
yellowish crystals of m.p. 86-87°. 

c) 2 g of 3 4 * -dimethoxy-5 ' -ni troacetophenone are 

treated with 30 ml of constant-boiling hydrobromic acid 
and stirred at 140° for 2.5 hours. After cooling the 
mixture is poured into 200 ml of ice-water and extracted 
three times with 100 ml of ethyl acetate each time. The 
organic phase is washed twice with 25 ml of sodium 
chloride solution each time, dried over sodium sulfate and 
evaporated. The product obtained is filtered with ethyl 
acetate over a 20-fold amount of silica gel. By 
recrystallization of the material obtained from water 
there is obtained 3 ' , 4 ' -dihydroxy-5 ' -ni troacetophenone in 
the form of yellow crystals of m.p. 159-160°. 


The same compound is obtained starting from 

20 

iyc> 4 ' -hydroxy-3 ’ -methoxy-5 ' -ni troacetophenone by treatment 

with hydrobromic acid at the boiling temperature. 


CX-MjC^ Example 6 

„ 25 

x a) 100 g of guaiacol are dissolved in 136.4 g of 

isobutyric anhydride, treated with 120 g of anhydrous zinc 
chloride (whereby all passes into solution), the reaction 
mixture is heated to 155° and cooled after three minutes. 

The residue is first subjected to a steam distillation in 
30 

order to remove readily volatile constituents and is then 

extracted three times with 500 ml of ether each time. The 

organic phase is washed twice with 250 ml of water each 

time, once with 150 ml of saturated bicarbonate solution 

and again with 250 ml of water, dried over sodium sulfate 
35 

and evaporated in a water-jet vacuum. The brown resin 
obtained is distilled in a high vacuum. The distillate of 
(4 b.p. 105-120° (6.67 Pa) is. dissolved in ether, whereupon 


3 r 
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the solution is treated with n-hexane until 
crystallization begins. The crystals obtained are 
recrystallized from ether /hexane . There is obtained 
4o 4 ' -hydroxy-3 ’ -met hoxy-2-methy 1 -pr opi ophenone in the form 

14 of colorless crystals of m.p. 86-87°. 


f H- 


10 



20 


b) 15.0 g of 4 * -hydroxy-3 • -methoxy-2-methyl- 
-pr opiophenone are dissolved in 300 ml of glacial acetic 
acid and 7.65 ml of 50.5 percent nitric acid (11. 2N) in 
40 ml of glacial acetic acid are added dropwise thereto 
while stiring within 15 minutes. After 15 minutes the 
reaction mixture is poured into ice-water and the 
separated crystals are filtered under suction, washed with 
water and dissolved in methylene chloride. The solution is 
dried over sodium sulfate and evaporated. The crude 
product obtained is taken up in methylene chloride and 
filtered over 100 g of silica gel. The thus-obtained 
crystals are recrystallized from methylene chloride/ 
n-hexane. There is obtained 4 ' -hydroxy-3 * -methoxy-2- 
methyl-5 ' -ni tr opropiophenone in the form of yellow 
crystals of m.p. 85-87°. 



25 


30 

li 


c) 8.0 g of 4 ' -hydroxy-3 ' -methoxy-2-methyl - 
-5 ' -ni tropropiophenone are treated with 64 g of pyridine 
hydrochloride and stirred at 180° for 45 minutes. After 
cooling the reaction mixture is poured into 500 ml of 
ice-water, whereupon it is made acid with 20 ml of 3N 
hydrochloric acid and extracted with methylene chloride. 
The organic phase is washed with water, dried over sodium 
sulfate and evaporated in a water-jet vacuum. After 
crystallization from methylene chlor ide/n-hexane there is 
obtained 3 * , 4 ' -dihydroxy-2-methyl-5 ' -ni tropropiophenone in 
the form of yellow crystals of m.p. 98-99°. 


O-si/o- Example 7 

35 

•f a) lOO g of guaiacol are dissolved in 136.4 g of butyric 

anhydride, treated with 120 g of zinc chloride, heated for 


3<f 
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3 minutes as given in Example 6. a and then worked-up as 
described there. The crude product obtained after high 
vacuum distillation is chromatographed with toluene on 
600 g of silica gel. After recrystallization from 
s ether/n-hexane there is obtained 
f H v 4 ' -hydroxy-3 ’ -methoxy-butyrophenone in the form of 

) H colorless crystals of m.p. 40-41°. 


e 

h* 


10 


15 
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b) 6.5 ml of 11. 2N nitric acid are added dropwise to a 
solution of 12.7 g of 4 ' -hydroxy-3 ' -methoxybutyr ophenone 
in 250 ml of glacial acetic acid while stirring within 10 
minutes. The reaction mixture is subsequently stirred for 
15 minutes, poured into ice-water, the separated 
precipitate is filtered under suction, washed with 
ice-water and taken up in methylene chloride. The 
methylene chloride solution is filtered over 50 g of 
silica gel. The material obtained is recrystallized from 
methylene chi or ide/n-hexane . There is obtained 
4 ' -hydroxy-3 ' -methoxy-5 ' -nitrobutyrophenone in the form of 
yellow crystals of m.p. 92-93°. 




Ho 


c) 10.2 g of 4 ' -hydroxy-3 ' -methoxy-5 ' -nitro- 
butyrophenone are treated with 80 g of pyridine hydro- 
chloride and stirred at 200° for 40 minutes. After cooling 
the reaction mixture is poured into 500 ml of ice-water. 
The mixture is treated with 30 ml of 3N hydrochloric acid 
and extracted with methylene chloride. The organic phase 
is dried over sodium sulfate and evaporated. The crude 
product obtained is chromatographed with methylene 
chloride on 150 g of 6ilica gel. The material obtained is 
recrystallized from methylene chlor ide/n-hexane . There is 
obtained 3 ' , 4 ' -dihydroxy-5 ' -nitrobutyrophenone in the form 
of yellow crystals of m.p. 88-90°. 


^ Example 8 

P a) 2.25 g of 3 . 4-dihydr oxy-5-ni tr ocinnamic acid are 

dissolved in 50 ml of methanol and hydrochloric acid gas 


^ n 



36 


IV 


is introduced into this solution for lO minutes. After 1 
hour 50 ml of isopropyl ether are added thereto, and the 
separated precipitate is filtered under suction and washed 
with isopropyl ether. After recrystal 1 ization from 
methanol/ether there is obtained methyl 3 , 4-dihydroxy-5- 
-ni trocinnamate in the form of yellow crystals of m.p. 
186-187°. 


f 

w 


b) In an analogous manner, from 3 . 4-dihydroxy-5-ni tro- 
cinnamic acid and butanolic hydrochloric acid solution 
there is obtained n-butyl 3 . 4-dihydroxy-5-nitrocinnamate 
in the form of yellowish crystals of m.p. 129-130°. 


31 


II 


Example 9 

5.0 g of diethyl 3 . 4 -d imethoxy-5-ni tr obenzoy 1 malonate 
are dissolved in 50 ml of absolute methylene chloride. 
After cooling to -20° a solution of 16.9 g of boron 
tribromide in 30 ml of methylene chloride is added 
dropwise thereto while stirring so that the temperature 
does not exceed -20°. The mixture is subsequently stirred 
at room temperature overnight. After adding 80 ml of 
ethanol the mixture is stirred at room temperature for 30 
minutes and the solvent i6 subsequently distilled in a 
water-jet vacuum. The residue is treated with water and 
extracted with methylene chloride. The organic phase is 
washed with water, dried over sodium sulfate and 
evaporated. The crude product obtained is filtered with 
ethyl acetate over 50 g of silica gel. The crystalline 
residue obtained is recrystallized from methylene 
chlor ide/n-hexane . There is obtained ethyl 

3 , 4 -dihydroxy-5-nitro-benzoyl acetate in the form of yellow 
crystals of m.p. 141-142°. 




f 


Example 10 

a) A solution of 1.49 g of 2-phenylethylamine in 100 ml 
of methylene chloride is treated with 1.26 g of 


3? 
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tr iethylamine . A solution of 3.0 g of 3 . 4 -d imethoxy-5- 
nitrobenzoyl chloride in 100 ml of methylene chloride is 
added dropwise thereto while stirring, whereupon the 
mixture is stirred for a further 15 minutes. The organic 
phase is then extracted twice with 50 ml of ice-water each 
time, dried over sodium sulfate and evaporated in a 
water-jet vacuum. After recrystallization from methylene 
chi or ide/n-hexane there is obtained 3 , 4 -d ime thoxy-5-ni tro- 
-N-phenethylbenzamide in the form of pale beige needles of 
m.p. 121-122°. 

b) 3.6 g of 3 , 4 — d ime t hoxy- 5-ni t r o-N-phene t hy lbenzamide 
are heated under reflux with 36 ml of phosphorus 
oxychloride under a nitrogen atmosphere for 96 hours. 

After distilling the excess phosphorus oxychloride in a 
water-jet vacuum at 60°. the residue is treated three 
times with 100 ml of toluene each time, with the solvent 
being distilled each time. The residue is taken up in 
methylene chloride. The organic phase is washed with 
water, dried over sodium sulfate and evaporated in a 
water-jet vacuum. The red resin obtained is 
chromatographed on 120 g of silica gel with methylene 
chloride/ethyl acetate (1:1). There is obtained l-(3.4- 
-dimethoxy-5-ni trophenyl )-3 , 4 -dihydr oi soqu inol ine in the 
form of a yellow resin. 


c) 1.4 g of 1- ( 3 . 4-dimethoxy-5-ni trophenyl ) - 
- 3 , 4 -d ihydr oi soqu i nol ine are treated with 15 ml of 
constant-boiling hydrobromic acid and heated to boiling 
under reflux under a nitrogen atmosphere for 1.5 hours. 
After distilling the hydrobromic acid in a water-jet 
vacuum, the crystalline residue is recrystallized from 
acetone. There is obtained 5- ( 3 . 4-dihydro-l- 
-isoquinol inyl ) -3-ni tropyroca techol hydrobromide in the 
form of yellow crystals of m.p. >250° (decomposition). 


? 7 



38 



ct-yo 


Example 11 


f a) 5.0 g of 4 -hydr oxy- 5 -m ethoxy- i soph t ha 1 aldehyde are 

treated with 50 ml of constant-boiling hydrobromic acid 
^ and heated to boiling under reflux and while stirring 

under an argon atmosphere for 3 hours. After cooling 50 ml 
of ice-water are added thereto, and the separated 
precipitate is filtered under suction and washed with 
water. The crude product is taken up in ethyl acetate and 
filtered over 50 g of aluminum oxide (activity grade II). 

1 0 

The crystalline material obtained is recrystallized from 
ethyl acetate/n-hexane . There is obtained 

4 , 5-dihydroxyisophthalaldehyde in the form of slightly 
orange crystals of m.p. 201-202°. 


b) A solution of 3.27 g of hydroxylamine O-sulfonic acid 
in 12 ml of water is added dropwise at 30° while stirring 
to a solution of 2.0 g of 4 . 5-dihydroxyisophthalaldehyde 
in 20 ml of water, whereupon the mixture is held at 65° 
for lO hours. After cooling the separated precipitate is 
filtered under suction, washed with water and taken up in 
ethyl acetate. The organic phase is washed with water, 
dried over sodium sulfate and evaporated in a water-jet 
vacuum. After recrystallization from ethyl acetate there 
is obtained 4 . 5-dihydroxyisophthalonitr ile in the form of 
yellow crystals which decompose above 300°. 


CuVc 


Example 12 


f 


Ho 


a) A solution of 38 g of fuming nitric acid (96%) in 
50 ml of glacial acetic acid is added dropwise while 
stirring and within 30 minutes at 20-25° to a solution of 
112.5 g of 2-bromo-4 ' -hydroxy-3 ' -methoxyacetophenone in 
560 ml of glacial acetic acid. Yellow-brown crystals 
thereby separate. After 90 minutes the reaction mixture is 
poured on to 300 g of ice. The crystals are filtered under 
suction, washed with 1000 ml of water and dissolved in 
lOOO ml of methylene chloride. The organic phase is washed 


Vo 
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with saturated sodium chloride solution, dried over sodium 
sulfate, filtered and the filtrate is evaporated at 50° in 
a water-jet vacuum until crystallization begins. The 
crystallizate . cooled to room temperature, is removed by 
filtration under suction and washed with a small amount of 
methylene chloride. There is obtained 2-bromo-4 ’ -hydroxy- 
-3 * -methoxy-5 ' -ni tr oacetophenone of m.p. 147-149°. 


f 


b) Method A: 


f Hb 


io 


15 
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ba) A suspension of 580.1 mg of 2-bromo-4 ' -hydroxy-3 ' - 
-methoxy-5 ' -nitr oacetophenone in 10 ml of ethanol is 
treated with 443.8 mg of selenium dioxide and heated under 
reflux for 71 hours. Thereafter, the selenium is removed 
by filtration and the filtrate is evaporated. The residue 
is dissolved in methylene chloride, washed with saturated 
sodium chloride solution, dried over sodium sulfate, 
filtered and evaporated. There is obtained ethyl 
4-hydroxy-3-methoxy-5-ni trophenylglyoxylate of m.p. 
165-167° (from ethanol). 


< 


In an analogous manner: 


^ 4° bb) From 2-bromo-4 • -hydroxy-3 * -methoxy-5 • -nitroaceto- 

phenone and n-butanol there is obtained n-butyl 4-hydroxy- 
!»/ -3-roethoxy-5-nitr ophenylglyoxylate of m.p. 105-107° (from 

ethanol) and 


^ y 6 be) from 2-bromo-4 ' -hydroxy-3 * -methoxy-5 ' -nitr oaceto- 

phenone and n-hexanol there is obtained hexyl 4-hydroxy-3- 
30 

-methoxy-5-ni trophenylglyoxylate of m.p. 103-105° (from 
n-hexanol/petr oleum ether). 


£> c) Method B: 

35 ca ) A suspension of 29.01 g of 2-bromo-4 ' -hydroxy-3 ' - 
t— -methoxy-5 ' -nitroacetophenone in 300 ml of tert. butanol is 

treated with 27.74 g of selenium dioxide and heated to 



boiling under reflux for 18 hours. The hot reaction 
mixture is suction filtered through a filter aid of 
diatomaceous earth while rinsing with methylene chloride. 
The filtrate is evaporated and the residue is suspended in 
150 ml of hot methylene chloride. The crystalline 
precipitate is filtered under suction and washed with a 
small amount of methylene chloride. There is obtained 
4-hydroxy-3-methoxy-5-nitrophenylglyoxylic acid of m.p. 
169-171°. 

2.42 g of 4-hydroxy-3-methoxy-5-nitrophenylglyoxylic 
acid are dissolved in 25 ml of dry N,N-diraethylf ormamide. 
treated at room temperature with 50 mg of 4 -d imet hy lamino- 
pyridine and 920 mg of dry methanol, subsequently cooled 
to 0° with an ice-bath and 2.27 g of N.N-dicyclohexyl- 
carbodiimide are added thereto. After 10 minutes the 
ice-bath is removed and the reaction mixture is stirred 
for a further 1 hour at room temperature. The mixture is 
subsequently evaporated. The residue is dissolved in ethyl 
acetate, whereupon insoluble urea i6 filtered, the 
filtrate is washed four times with water, dried over 
sodium sulfate, filtered and evaporated. There is obtained 
methyl 4-hydroxy-3-methoxy-5-nitrophenylglyoxylate of m.p. 
155-157° (from methylene chloride/ ether). 

In an analogous manner: 

cb) From 4-hydr oxy-3-methoxy-5-nitrophenylglyoxyl ic acid 
and ethanol there is obtained ethyl 4-hydroxy-3-methoxy-5- 
-nitrophenylglyoxlate of m.p. 165-167° (from ethanol) and 

cc) From 4-hydroxy-3-methoxy-5-ni tr ophenylglyoxy 1 ic acid 
and isopropanol there is obtained i-propyl 4-hydroxy-3- 
-methoxy-5-ni tr ophenylglyoxylate of m.p. 99-101° (from 
isopropanol ) . 

d) A suspension of 17.2 g of ethyl 4 -hydroxy-3-methoxy-5- 
-ni tr ophenylglyoxyl ate in 100 ml of dry acetonitrile and 
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100 ml of dry toluene is treated with 10.53 g of sodium 

iodide and 11.9 g of silicon tetrachloride and heated 

under reflux for 47 hours. The reaction mixture is then 

evaporated and the residue is distilled six times with 

^ 200 ml of toluene each time. The residue obtained is 

partitioned between water and ether and filtered through a 

filter aid of diatomaceous earth. The ethereal phase is 

washed four times with saturated sodium chloride solution. 

dried over sodium sulfate, filtered and evaporated. The 

oily residue is treated three times with ether and active 
lO 

carbon. There is obtained ethyl 

3 . 4 -d ihydroxy-5^nitr ophenylglyoxylate of m.p. 77-79° (from 
ether/n-hexane). 


f 


\i 


In an analogous manner: 

15 

e) From methyl 4-hydroxy-3-methoxy-5-nitrophenyl- 
glyoxylate there is obtained methyl 3,4-dihydroxy-5-nitro- 
pheny Iglyoxyla te as a yellow distillate at 145-150° and 
10.67 Pa. 


^ f) from isopropyl 4-hydroxy-3-methoxy-5-nitrophenyl- 

glyoxylate there is obtained isopropyl 3 . 4-dihydroxy-5- 

|V -ni tr ophenylglyoxylate as a yellow distillate at 155-160° 

and 12.0 Pa. 

25 


e 


g) from n-butyl 4-hydr oxy-3 -methoxy-5-ni tropheny 1 - 
glyoxylate there is obtained n-butyl 3 . 4 -d ihydr oxy-5- 
-nitr ophenylglyoxylate as a yellow distillate at 160-165° 
and 10.67 Pa and 


h) from n-hexyl 4-hydroxy-3-methoxy-5-nitrophenyl- 
glyoxylate there is obtained hexyl 3 , 4-dihydroxy-5-ni tro- 
phenylglyoxyla te as a yellow distillate at 165-170° and 
12.0 Pa. 




Example 13 


e 


236.1 mg of n-hexyl 3 , 4-dihydroxy-ni trophenyl - 
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glyoxylate are dissolved in 15 ml of ethanol and treated 
with 7.59 ml of 0.1N sodium hydroxide solution. After 1 
hour the reddish-yellow solution is evaporated. The 
resulting sodium salt of the n-hexyl 3 . 4 -d ihydroxy-5- 
^ -ni trophenylglyoxylate is crystallized from water and has 
| $ a m.p. of ~ 300°. 

CuJ/c. Example 14 


f A solution of 3.18 g of n-hexyl 3 . 4-dihydroxy-5-ni tro- 

lO 

phenylglyoxylate in 47.5 ml of ethanol is treated with 
1.11 g of O-methylhydroxylamine hydrochloride. 1.95 g of 
sodium acetate and 2.5 ml of water and heated to boiling 
under reflux for 5 hours. Thereafter, the reaction mixture 
is evaporated and the residue is treated with ether and 
water. The organic phase is washed with saturated sodium 
chloride solution, dried over sodium sulfate, filtered and 
evaporated. The residue is chromatographed on silica gel 
with methylene chloride. There is obtained a 7:3 mixture 
of n-hexyl E- and Z-3 , 4 -d ihydr oxy-5-ni tr opheny 1 - 

20 

glyoxylate O-methyl oxime as a reddish oil; 80 MHz NMR 
H spectrum (CDC1 3 ): signal for O-methyl at 3.96 and 

4 . 05 ppm. 


Cco /c_ 2 5 


Example 15 


f 
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A solution of 5.1 g of ethyl 3 , 4 -d ihydr oxy-5 -ni tro- 
phenylglyoxylate in dry methylene chloride is treated 
dropwise at -10° within 15 minutes with 25 g of boron 
tribromide. The mixture is then stirred at -10° for 1 hour 
and subsequently at room temperature for 17 hours. 
Thereafter, the reaction mixture is evaporated, the 
residue is treated cautiously with water and stirred at 
50° for an additional 30 minutes. After cooling to room 
temperature, the flocculent precipitate is filtered under 
suction. The aqueous phase is acidified with 10 ml of IN 
hydrochloric acid, extracted four times with ether, the 
combined organic extracts are washed four times with 


7 H 



saturated sodium chloride solution, dried over sodium 
sulfate, filtered and evaporated. The crude product is 
filtered three times in succession in ether through a 
filter aid of diatomaceous earth. There is obtained 
3 , 4 -d ihydr oxy- 5-ni t r opheny 1 g lyoxy 1 ic acid of m.p. 172-174° 
(from isopropyl ether). 


Example 16 


a) A mixture of 3.93 g of n-hexyl 3 . 4-dihydroxy-5-ni tro- 
phenylglyoxylate and 1.38 g of 2-aminophenol is melted at 
120° while stirring. The melt crystallizes after 5 
minutes. After 2 hours it is cooled and recrystallized 
from methanol. There is obtained 3-(3 . 4-dihydroxy-5-nitro- 
phenyl ) -2H-1 , 4-benzoxazin-2-one of m.p. 202-204°. 

In an analogous manner: 

b) From n-hexyl 3 , 4-dihydroxy-5-ni t r ophenylglyoxy la t e and 
2-amino-p-cresol there is obtained 3- (3 . 4-dihydroxy-5- 
nitrophenyl ) -6-methyl-2H-l . 4-benzoxazin-2-one of m.p. 
233-235° (from methanol/methylene chloride), 

c) from n-hexyl 3 . 4-dihydr oxy-5-nitrophenylglyoxylate and 

2- amino-4-propylphenol there is obtained 3- ( 3 , 4-dihydroxy - 
-5-ni trophenyl ) -6-propyl-2H-l , 4 -benzoxazin-2-one of m.p. 
200-202° (from methanol), 

d) from n-hexyl 3 , 4-dihydroxy-5-nitrophenylglyoxyla te and 

3- amino-4-hydroxybenzoic acid there is obtained 3-(3.4- 
-d ihydr oxy- 5-ni trophenyl ) -2-oxo-2H-l , 4-benzoxaz ine- 6- 
-carboxylic acid of m.p. 286-287° (from acetone/petroleum 
ether ) , 

e) from n-hexyl 3 , 4-dihydroxy-5-nitrophenylglyoxylate and 
2-amino-4-chlorophenol there is obtained 6-chloro-3- 

( 3 , 4 -d ihydr oxy- 5-ni trophenyl ) -2H-1 . 4-benzoxaz in- 2 -one of 
m.p. 241-243° (from methanol). 



^ f) from n-hexyl 3 . 4-dihydroxy-5-nitrophenylglyoxy late and 

2- amino-4 , 6-dichlorophenol there is obtained 6 . 8-dichloro- 

3- ( 3 . 4 -di hydroxy- 5 -nit rophenyl ) -2H-1 . 4-benzoxazin-2-one of 

JS m.p. 237-239° (from ethanol/ether) and 


5 

f g) from n-hexyl 3 , 4-dihydroxy-5-ni tr ophenylglyoxy late and 

2-amino-5-nitrophenol there is obtained 3- ( 3 . 4-d ihydroxy- 
5-ni trophenyl ) -7-ni tro-2H-l . 4 -benzoxa z in-2-one of m.p. 

(V 253-255° (from acetonitrile/ethanol). 


lO 
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Example 17 


€ a) A mixture of 396.0 mg of n-hexyl 3 , 4-dihydroxy-5- 

-ni trophenylglyoxyla te and 137.6 mg of 1 , 2-phenyl ene- 
^ diamine is heated to 120° for 60 minutes. Thereafter, the 
mixture is suspended in methanol, filtered under suction 
and recrystallized from N.N-dimethylf ormamide/ water. 
There is obtained 3- ( 3 , 4 -d ihydroxy- 5-ni trophenyl ) - 
2-Z_ -2 ( 1H) -quinoxa 1 inone of m.p. >300°. 


'f 


II 


In an analogous manner: 

b) From n-hexyl 3 . 4-dihydroxy-5-nitrophenylglyoxyla te and 
N-methyl-1 . 2-phenylene diamine there is obtained 1-methyl- 
3- ( 3 . 4-dihydroxy- 5 -nit rophenyl ) -2 ( 1H) -quinoxa 1 inone of 
m.p. 271-273° (from methanol). 


f c) from n-hexyl 3 . 4-dihydroxy-5-nitrophenylglyoxylate and 

N-propyl -1 , 2-phenyl ene diamine there is obtained 1-propyl- 
3Q 3- ( 3 . 4 -dihydroxy-5-ni trophenyl ) -2 ( 1H) -quinoxal inone of 
H m.p. 183-185° (from methanol), 

V 3 d) from n-hexyl 3 . 4-dihydroxy-5-ni trophenylglyoxyla te and 

4 , 5— di methyl -1 . 2-phenylened i amine there is obtained 
3- ( 3 . 4 -dihydroxy- 5-ni trophenyl ) -6 . 7 -dimethyl -2 ( 1H) - 
quinoxalinone of m.p. >300° (from N . N-d imethylf ormamide/ 
water ) . 
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e) from n-hexyl 3 . 4-dihydroxy-5-nitrophenylglyoxylate and 
4 . 5-dichloro-l . 2-phenylenediamine there is obtained 
6.7-dichloro-3-(3.4 -d i hydroxy- 5 -ni trophenyl )-2(lH)- 
quinoxal inone of m.p. >300° (from N. N-dimethylf ormamide/ 
water). 

f) from n-hexyl 3 . 4-dihydroxy-5-nitrophenylglyoxylate and 

3- chloro-5-tr if luor omethyl -1 . 2-phenylenediamine there is 
obtained a 1:1 mixture of 8(and 5 ) -chloro-3- ( 3 , 4 - 

d i hyd r oxy- 5 -ni trophenyl )-6 (and 7 ) -tr if luor oraethy 1 -2 ( 1H) - 
guinoxalinone of m.p. >300° (from N. N-dimethylf ormamide/ 
water). 

g) from n-hexyl 3 . 4-dihydroxy-5-nitrophenylglyoxylate and 

4- methoxy-l . 2-phenylenediamine there is obtained a 1:1 
mixture of 3- ( 3 , 4-dihydroxy-5-ni trophenyl ) -6 (and 

7 ) -methoxy-2 (1H) -quinoxal inone of m.p. >300° (from 
ethanol/ether) , 


h) from n-hexyl 3 , 4-dihydroxy-5-nitrophenylglyoxylate and 
4-nitro-l. 2-phenylenediamine there is obtained 1:1 mixture 
of 3- ( 3 . 4-dihydroxy-5-ni trophenyl ) -6 (and 7 ) -ni tr o-2 ( 1H) - 
quinoxal inone of m.p. >300° (from N. N-dimethylf ormamide/ 
water ) and 

i) from n-hexyl 3 . 4-dihydroxy-5-nitrophenylglyoxylate and 
N-hexyl-1 , 2-phenylenediamine there is obtained 
l-hexyl-3- ( 3 . 4 -dihydroxy-5-ni trophenyl ) -2 ( 1H) -guinoxalinone 
of m.p. 152-154° (from methanol). 


30 


Example 18 


o 


A solution of 1.07 g of n-hexyl 3 . 4-dihydroxy-5-ni tro- 
phenylglyoxylate and 696.3 mg of 2 . 3-diaminonaphtha 1 ene in 
3 ml of l-hexanol is heated to boiling under reflux for 3 
hours. The reaction mixture is then cooled and diluted 
with methanol. The crude product is filtered under suction 
and recrystallized from N. N-dimethylf ormamide/ water. 
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There is obtained 3 -( 3 , 4-dihydroxy-5-nitrophenyl ) - 
benzo [ g ] quinoxa 1 in-2 ( 1H) -one of m.p. >300°. 






Example 19 

A suspension of 2.05 g of n-hexyl 3 . 4-dihydr oxy-5- 
-nitrophenylglyoxyla te and 600.8 mg of thiosemicar bazide 
is stirred intensively at 90° for 30 minutes. The mixture 
is then cooled to 40° and treated with a solution of 
870.1 mg of sodium hydroxide in 15 ml of water. The 
solution is subsequently heated to 90° for 30 minutes, 
cooled to room temperature and treated dropwise with 2 ml 
of cone, hydrochloric acid. The crystallized-out product 
is filtered under suction and then dissolved in ethyl 
acetate. The solution is washed with saturated sodium 
chloride solution, dried over sodium sulfate, filtered and 
evaporated. There is obtained 

6- ( 3 . 4 -dihydroxy- 5 -nitrophenyl ) -3 -mercapto-1 ,2,4-triazin- 
-5 ( 4H) -one of m.p. 282-284° (from ethanol). 


<~l4c 
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Example 20 

aaa) A suspension of 2.9 g of 2-br omo-4 ' -hydroxy-3 *•- 

-methoxy-5 1 -nitroacetophenone and 761.2 mg of thiourea in 
170 ml of ethanol is treated at 60° with 820.3 mg of 
sodium acetate and stirred for 6 hours. The reaction 
mixture is then evaporated, the residue is treated with 
170 ml of water and heated to 60° for 30 minutes. After 
cooling the product is filtered under suction and washed 
with water. There is obtained 4 - ( 2-amino-4 - 

-thiazolyl ) -2-methoxy-6-ni trophenol of m.p. 248-250° (from 
ethanol ) . 


e 

f Ho 


In an analogous manner: 

aab) From 2-bromo-4 ' -hydroxy-3 ' -methoxy-5 ' -nitroaceto- 

phenone and N-phenylthiourea there is obtained 
4- (2-anilino-4-thiazolyl) -2-me thoxy- 6-ni t r ophenol of m.p. 
185-187° (from ether). 
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aba) 50 ml of 1 . 2-dichloroethane and 3.56 g of calcium 

carbonate are added to a solution of 4.88 g of 6-amino-4'- 
- ( tr i f luor omethyl ) -hexani 1 ide hydrochloride in 70 ml of 
water. The suspension is treated within 60 minutes while 
^ stirring at room temperature with a solution of 2.6 g of 
thiophosgene in 1.7 ml of toluene. After 16 hours the 
precipitate is removed by filtration under suction and the 
organic phase is washed with IN hydrochloric acid and 
water. After drying over sodium sulfate and filtration the 
filtrate is evaporated. There is obtained crude 

10 

<^o 4 ' - ( triflu or omethyl Jhexanani lide- 6- isothiocyanate . 


sf abb) A solution of 5.2 g of crude 4 ' - ( tr if luor o- 

methyl )hexananilide-6-isothiocyanate in 60 ml of ethanol 
is treated with 100 ml of cone, ammonia solution. After 30 
15 minutes the reaction mixture is evaporated. The residue is 
dissolved in ethyl acetate, washed with water, dried over 
sodium sulfate, filtered and evaporated. There is obtained 
£o l- [ 5- [ (a.a.a-trif luor o-p- 1 oly 1 ) car bamoy 1 ) - 

pentyl ) -2-thiourea of m.p. 140-142° (from ethanol). 


f 


25 


v ° y 


abc) A suspension of 666.7 mg of l-[5-[a,a,a- 

-trif luor o-p- tolyl ) carbamoyl ) pentyl ) -2 -thiourea and 

580.2 mg of 2-bromo-4 ' -hydroxy-3 ’ -methoxy-5 ' -nitroaceto- 
phenone in 50 ml of ethanol is treated at 60° wit'h 

164.2 mg of sodium acetate. A reddish-yellow solution 
thereby results. After 90 minutes the reaction mixture is 
evaporated, the residue is treated with water, the 
precipitate is filtered under suction and washed four 
times with 10 ml of water each time. There is obtained 

6 - [ [ 4 — ( 4 — hyd r oxy — 3 -me t hoxy — 5 — ni t r opheny 1 )-2 -thiazolyl]- 
amino ] -4 ' - ( tr if luoromethyl )hexananilide of m.p. 160-162° 
(from ethanol ) . 


\P Ho ac) A solution of 29.0 g of 2-bromo-4 ’ -hydroxy-3 • -methoxy- 

1 35 . 

L -5 ' -ni troacetophenone and 13.5 g of 2-aminoacet ophenone in 

250 ml of dry N, N-dimethylf ormamide is stirred at 90° for 
16 hours. The reaction mixture is then evaporated to about 
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two thirds and poured on to ice. The separated crystals 
are filtered under suction and dissolved in methylene 
chloride. The solution is washed with saturated sodium 
chloride solution, dried over sodium sulfate, filtered and 
^ evaporated. There is obtained 2- (4-hydroxy-3-methoxy- 
-5-nitrobenzoyl )-3-methylindole of m.p. 195-197° (from 
methylene chloride/methanol). 


f 

10 


15 


H 


ada) A suspension of 14.5 g of 2-bromo-4 ' -hydroxy-3 ' - 

-methoxy-5 ' -nitroacetophenone and 5.41 g of 1 . 2-phenylene- 
diamine in 350 ml of methanol is treated with 4.92 g of 
sodium acetate and the mixture is heated to boiling under 
reflux for 22 hours. The reaction mixture is then evapor- 
ated. the residue is dissolved in methylene chloride, this 
solution is washed four times with water, dried over 
sodium sulfate, filtered and evaporated. There is obtained 
2- ( 4 -hydroxy- 3 -me t hoxy-5 -ni t r opheny 1 ) qu inoxaline of m.p. 
195-197° (from methylene chloride/methanol). 


f 

20 


In an analogous manner: 


^ *-{o adb) From 2-bromo-4 ' -hydroxy-3 ' -methoxy-5 ' -nitroaceto- 

phenone and 4 . 5-dimethyl-l . 2-phenylened iamine there is 
obtained 6 . 7-dimethyl -2- ( 4-hydroxy-3 -methoxy-5 -nitro- 
phenyl )quinoxaline of m.p. 207-209° (from methylene 
chloride/methanol) . 




31 

L 


b) A suspension of 267.3 mg of 4 - ( 2-amino-4 - thi a zolyl ) -2- 
methoxy-6-ni trophenol in 10 ml of dry methylene chloride 
is treated at -20° with 1.25 g of boron tribromide. After 
the addition the mixture is stirred at -20° for a further 
1 hour and at room temperature without cooling for 18 
hours. The reaction mixture is then evaporated, the 
residue is treated cautiously with water and stirred at 
50° for 30 minutes. After cooling to room temperature the 
mixture is suction filtered and the crude product is 
removed by filtration and washed with a small amount of 
water. There is obtained 


o 


5~o 
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5- ( 2 -ami no -4 -thiazolyl)-3-ni tr opyr oca tec hoi hydro bromide 
)^j of m.p. 244-246° (from methanol). 


e 

f 5 




In an analogous manner: 

c) From 4- ( 2-ani 1 ino-4-thiazoly 1 ) -2-methoxy-6-ni trophenol 
there is obtained 5- ( 2-ani 1 ino-4 -thia zolyl ) -3-ni tr opyro- 
catechol of m.p. 202-204° (from methanol). 


P d) from 6- [ 4- ( 4 -hydroxy-3-methoxy-5-ni tr ophenyl ) - 2- 

-thia zolyl ) amino] -4 ' -(trif luoromethyl ) hexananilide there 
is obtained 6- [ [ 4 - ( 3 . 4-d ihydroxy-5-ni trophenyl ) -2- 
-thiazolyl]amino]-4 • -(trif luoromethyl )hexananilide of m.p. 
ju 214-216° (from methanol). 


f 


ii 


e) from 2 - (4-hydroxy-3-methoxy-5-nitrobenzoyl ) -3- 
-methyl indole there is obtained 5-bromo-2- ( 3 , 4-dihydroxy- 
- 5 -nitrobenzoyl ) -3-methylindole of m.p. 265-267° (from 
methanol ) . 


f) from 2- ( 4 -hydr oxy-3-methoxy-5-ni tr ophenyl )quinoxa line 
there is obtained 2- ( 3 . 4-dihydroxy-5-ni trophenyl ) - 
quinoxaline of m.p. 241-243° (from methanol) and 




14 


g) from 6 . 7 -dimethyl- 2 - (4-hydroxy-3-methoxy-5-nitro- 
phenyl )quinoxa 1 ine there is obtained 6 . 7-d imethyl -2- ( 3 , 4 - 
-dihydroxy-5-nitrophenyl )quinoxaline of m.p. 274-276° 
(from methanol). 


Cv^/ c 


30 


Example 21 


f tyo A mixture of 3.12 g of 2-bromo-3 '. 4 • -dihydroxy-5 • - 

nitr oacetophenone and 849.3 mg of thioacetamide are heated 
to boiling under reflux for 18 hours in 40 ml of ethanol. 
After cooling, the crystals are filtered under suction and 
recrystallized from methanol / i sopropanol . There is 
obtained 5-(2-methyl-4-thiazolyl ) -3-ni tropyrocatechol 
hydrobromide of m.p. 280-282°. 


n 
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Example 22 


A solution of 1.38 g of 2-bromo-3 ’ . 4 • -dihydroxy-5 • - 
ni t r oace tophenone and 461 mg of thiosemicarbazide in 20 ml 
of n-butanol is heated to boiling under reflux for 60 
minutes. After cooling to room temperature the crystals 
are filtered under suction and recrystallized from 
n-butanol. There is obtained 5-(2-amino-6H-l, 3 ,4- 
-thiadiazin-5-yl ) -3-ni tropyroca techol hydrobromide of m.p. 
265—267° . 


Example 23 


A solution of 1.38 g of 2-bromo-3 ' , 4 ' -dihydroxy-5 ' - 
ni troacetophenone and 505.7 mg of 2-amino-l , 3 . 4- 
thiadiazole in 25 ml of n-butanol is heated to boiling 
under reflux for 7 hours. The reaction mixture is then 
cooled to room temperature and the separated crystals are 
filtered under suction. There is obtained 5-(imidazo- 
[ 2 . l-b]-l . 3 . 4 -thiadiazol- 6 -yl ) -3-nitropyrocatechol of m.p. 
278-280° (from methanol). 


Example 24 


A mixture of 2.78 g of 2-bromo-3 ' . 4 ' -dihydroxy-5 ' - 
-nitroacetophenone . 1.01 g of 2-aminothia zole and 40 ml of 

ethanol is heated to boiling under reflux for 23 hours. 

The reaction mixture is then cooled to room temperature 
and the crystals are removed by filtration under suction. 
There is obtained 5 -(imidazo[ 2 , l-b]thiazol- 6 -yl )- 
3 _ni tropyroca techol hydrobromide of m.p. 286-288° (from 
methanol ) . 


Example 25 

A mixture of 1.95 g of 2-br oroo-3 • . 4 • -d ihydr oxy-5 ■ - 
nitroacetophenone, 1.06 g of 2 -aminobenzothiazole and 
50 ml of ethanol is heated to boiling under reflux for 17 


G 


<b 


CD 


<£> 


5X 
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hours . The reaction mixture is then cooled to room 
temperature, whereupon the crystals are removed by 
filtration under suction. There is obtained 

5-(imidazo[2,l-b]benzothiazol-2-yl)-3-nitropyrocatechol of 
ra.p. 303-305° (from N.N-dimethylf ormamide/methanol ) . 

Example 26 

A mixture of 2.78 g of 2-bromo-3 ' , 4 ' -dihydroxy-5 ' - 
nitroacetophenone, 1.51 g of 2-aminothiophenol and 50 ml 
of ethanol is heated to boiling under reflux for 1 hour. 
The reaction mixture is then cooled to room temperature, 
whereupon the crystals are removed by filtration under 
suction. There is obtained 

5-(2H-l. 4-benzothiaz in — 3 — y 1 ) -3 -ni t r opyro cat echo 1 of m.p. 
302-304° (from N.N-dimethylf ormamide/methanol ) . 

Example 27 

A mixture of 987.5 mg of 2-br omo-3 ' , 4 ’ -d ihydr oxy-5 * - 
nitroacetophenone and 1.01 g of 2-aminopyr idine is melted 
at 110°. After 30 minutes the melt is treated with 15 ml 
of ethanol and heated to boiling under reflux for 3 hours. 
The reaction mixture is then cooled to room temperature 
and the crystals are removed by filtration under suction. 
There is obtained 

5- ( imidazo[ 1 . 2-a ] pyr id in-3-yl ) -3 -ni tr opyr oca techol of m.p. 
250-252° (from N.N-dimethylf ormamide/methanol ) . 

Example 28 


a) 8.9 g of 1 . 1 ' -carbonyldiimidazole are added to a 
solution of 10.7 g of 4-hydroxy-3-methoxy-5-ni trobenzoic 
acid in 500 ml of dry tetrahydrof uran and the reaction 
mixture is subsequently heated to 65-70° for 5 hours. It 
is then cooled to room temperature and a solution of 
21.6 g of 6-aminohexyl-t-butylcarbamate in 50 ml of dry 
tetrahydrof uran is added dropwise thereto within 15 
minutes. The reaction mixture is then heated to 65-70° for 
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18 hours, evaporated, the residue is suspended in ethyl 
acetate, suction filtered and the suction filtered 
material is chromatographed on silica gel with 
acetone/methylene chloride (3:1). There is obtained 
^ [ 6- ( 4 -hydroxy -5 -nit ro-m-anisamido ) hexyl ] -t-buty lcar bamate 

of m.p. 145-147° (from isopropanol). 


e 

is 


H 


b) 5.8 ml of hydrobromic acid in glacial acetic acid 
( ~3 3 percent) are added at room temperature to a 
solution of 4.1 g of [6-(4-hydroxy-5-nitro-m-anisamido)- 
hexyl ] -t-butylcarbama te in 80 ml of glacial acetic acid. 
The mixture is stirred for 2 hours, the separated crystals 
are removed by filtration under suction and washed with 
ether. There is obtained N- ( 6 -a mi nohexyl ) -4 -hydroxy- 5- 
ni tro-m-anisamide hydrobromide of m.p. 207-209° (from 
isopropanol ) . 


f 3 ( 






c) 1.25 g of boron tribromide are added -20° to a 
suspension of 392.3 mg of N- ( 6 -ami nohexyl ) -4 -hydroxy- 5- 
-ni tro-m-anisamide hydrobromide in 25 ml of dry methylene 
chloride. After the addition the mixture i6 stirred at 
-20° for 1 hour and subsequently at room temperature for 
17 hours. The reaction mixture is then evaporated, the 
residue is treated with 10 ml of water and stirred at room 
temperature for 1 hour. After evaporating the water the 
residue is chromatographed on Sephadex LH 20 with 
toluene/ethanol (1:1). There is obtained N-6-aminohexyl- 
-3 , 4-^dihydr oxy-5-ni trobenzamide hydrobromide of m.p. 
205-207° (from ethanol). 


30 

O(_o/c 


Example 29 


f aa) A solution of 4.93 g of 5-nitrovanillin and 2.7 g of 

1 . 2-pheny lened iamine in 45 ml of methanol and 15 ml of 

nitrobenzene is heated to boiling under reflux. After 15 
35 

minutes crystals begin to separate from the red solution. 
After 18 hours the reaction mixture is cooled to room 
temperature and diluted with 60 ml of methanol. The 
crystals are filtered under suction and washed with - 
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methanol. There is obtained 4- (2-benzimidazolyl ) -2- 
-methoxy-6-ni tr ophenol of m.p. 198-200° (from 
N. N-dimethylf or mamide /methanol ) . 


s 

f 

A 

io 


In an analogous manner: 

ab) From 5-nitr ovani 1 1 in and 4 . 5-dichloro-l . 2-phenylene- 
diamine there is obtained 4- (5 . 6-dichloro-2-benz- 
imidazolyl ) -2-methoxy-6-ni trophenol of m.p. 258-260° (from 
N. N-dimethylf ormamide/ether ) . 


b) A suspension of 860.1 mg of 4 - ( 2-benz imidazolyl ) -2- 
methoxy-6-ni trophenol in 10 ml of glacial acetic acid and 
10 ml of 48 percent hydrobromic acid is heated to boiling 
under reflux for 72 hours. The mixture is then evaporated 
15 and the residue is treated four times with 50 ml of 

toluene each time, which is again distilled each time. 
There is obtained 5 - ( 2 -benz imida zolyl ) -3 -ni tr opyr ocatechol 
2-Z_ of m.p. >300° (from acetone/water). 


f 

f 

I* 


In an analogous manner: 

c) From 4 - ( 5 . 6-d ichl or o- 2 -benzimida zoly 1 ) -2-methoxy-6- 
nitrophenol there is obtained 5- (5 . 6-dichloro-2- 
benzimidazolyl ) -3-nitropyrocatechol of m.p. 282-284° (from 
acetone/water) . 




Example 30 


/Wo 
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A suspension of 29.0 g of 2-bromo-4 ' -hydroxy-3 ' - 
-methoxy-5 1 -ni troacetophenone in 700 ml of dry methylene 
chloride is treated at -20° within 30 minutes with a 
solution of 125.3 g of boron tribromide in 300 ml of dry 
methylene chloride. After the addition the mixture is 
stirred at -20° for a further 1 hour and at room 
temperature for 16 hours, then evaporated, the residue is 
treated cautiously with water while cooling with ice and 
stirred at 50° for 30 minutes. After cooling the mixture 




e> 
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is extracted with ether, the ethereal phase is washed with 
water, dried over sodium sulfate, filtered and evapor- 
<-{ o ated. There is obtained 2-bromo-3 '. 4 ' -dihydroxy-5 ' -nitro- 

acetophenone of m.p. 138-140° (from methylene chloride). 


e 


10 


1H 


Example 31 

a) A solution of 3.6 g of ethyl 3 . 4-dihydroxy-5-nitro- 
phenylglyoxy lat e in 30 ml of acetic anhydride is heated at 
110° for 30 minutes in the presence of a catalytic amount 
of cone, sulfuric acid, cooled to room temperature, the 
reaction mixture is poured into 150 ml of water and 
stirred for 60 minutes. The mixture is extracted with 
ether, washed with saturated sodium chloride solution, the 
combined organic extracts are dried sodium sulfate, 
filtered and evaporated. There is obtained ethyl 
3 . 4 -d i a c e t oxy - 5 -ni t ropheny 1 g lyoxy late of m.p. 87-89° (from 
ether/petroleum ether). 


f 

)H 


In an analogous manner: 

b) From 3- ( 3 . 4 -d ihydr oxy-5 -ni t r opheny 1 ) -2H-1 . 4 - 
benzoxa z in-2-one there is obtained 3-(3.4-diacetoxy-5- 
nitrophenyl ) -2H-1 . 4-benzoxazin-2-one of m.p. 186-188° 
(from methylene chloride/methanol). 


'f c) from 3— (3.4— di hydroxy - 5 — n i t r opheny 1)— 2(1H) — 

guinoxal inone there is obtained 3- ( 3 . 4-diacetoxy-5-ni tro- 
jV phenyl ) -2 ( 1H) -guinoxal inone of m.p. 241-243° (from 

methylene chloride/methanol). 


'f d) from 3 . 4 -dihydroxy-5-ni trobenzophenone there is 

obtained 3 , 4 -d i acetoxy-5-ni trobenzophenone of m.p. 
/S 141-143° (from methylene chloride/ether). 



iw 


e) from 2 ' -f luoro-3 , 4 -d ihydroxy-5-ni trobenzophenone there 
is obtained 3 . 4-diacetoxy-2 ‘ -fluoro-5-ni trobenzophenone of 
m.p. 122-124° (from ether) and 


& 

CD 


O 





55 


f f) from 3 • 4 -dihydroxy— 5-nitrophenyl 4-pyridyl Ketone 

there is obtained 3 , 4-diacetoxy-5-nitrophenyl 4-pyridyl 
)*■/ ketone of m.p. 148-150° (from methylene chloride/ether). 


cuJ/o 

5 


Example 32 


e 


n 

v* 


a) A solution of 2.0 g of 3 . 5-dini tropyrocatechol in 
25 ml of propionic anhydride is heated at 110° for 18 
hours in the presence of a catalytic amount of cone, 
sulfuric acid, the excess anhydride is distilled off at 
70° in a high vacuum (1.33 Pa), the residue is dissolved 
in methylene chloride, washed with water, dried over 
sodium sulfate, filtered and evaporated. There is obtained 
1 , 2-dipropionyloxy-3 , 5-dini trobenzene of m.p. 74-76° (from 
methylene chloride/petroleum ether). 

In an analogous manner: 




b) From 3- ( 3 . 4 -dihydroxy-5-ni trophenyl ) -6-methy 1 -2H-1 . 4 - 
benzoxa zin-2-one there is obtained 3-(3.4-dipropionyloxy- 
5-nitrophenyl)-6-methyl-2H-l. 4 -benzoxaz in-2-one of m.p. 
158-160° (from methylene chloride). 


e 


c) from 6-chloro-3- ( 3 . 4 -dihydroxy-5-ni t rophenyl ) -2H-1 , 4 - 
benzoxazin-2-one there is obtained 5- ( 6-chloro-2-oxo-2H- 

l. 4-benzoxazin-3-yl) -3 -nit ro-o-pheny lene-d ipropi onat e of 

m. p. 148-150° (from methylene chloride/ether). 


e 


li 


d) from 3- (3 . 4 -d ihydroxy-5-ni trophenyl ) -7-nitro— 2H-1 . 4- 
benzoxazin-2-one there is obtained 3-nitro-5-(7-nitro-2- 
oxo-2H-l , 4-benzoxazin-3-yl ) -o-phenylene-di propionate of 
m.p. 177-179° (from methanol). 


f e) from 3- ( 3 , 4 -dihydroxy-5-nitrophenyl ) -2-oxo-2H-l , 4 - 

benzoxa zine- 6 -car boxy 1 ic acid there is obtained 3-[3.4- 
bis (propionyloxy) -5-nitrophenyl ] -2-oxo-2H-l . 4 -benzoxa zine - 
[V 6-car boxyl ic acid of m.p. 192-194° (from methylene 

chloride) . 


(b 


o 


*1 
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e 




e 

f 




is 

f 


is 


f) from 3-nitro-5-(2-quinoxalinyl )pyrocatechol there is 
obtained 3-nitro-5- (2-quinoxalinyl ) -o-phenylene- 
dipropionate of m.p. 152-154° (from methylene chloride/- 
ether . 

g) from 5- ( 2-benziraidazolyl ) -3-ni tropyrocat echol there is 
obtained 5- ( 2-benzimidazolyl ) -3-nitro-o-phenylene- 
dipropionate of m.p. 179-181° (from ether). 

h) from 6 , 7 -di chi or o — 3 — (3,4 —dihydroxy— 5— nit rophenyl ) — 

2 ( 1H) -quinoxa 1 i none there is obtained 5- ( 6 , 7-dichloro- 
3 . 4 -di hydro- 3 -oxo-2 -quinoxa liny 1 ) -3-ni tro-o-pheny 1 ene- 
dipropionate of m.p. 260-262° (from methylene chloride), 

i) from 5-bromo-2- ( 3 . 4 -dihydroxy- 5 -nitrobenzoyl ) - 3- 
methylindole there is obtained 5-bromo-2- ( 3 . 4- 
dipropionyloxy-5-ni trobenzoyl ) -3-methyl indole of m.p. 
196-198° (from ether) and 

j) from 6- ( 3 . 4-dihydroxy-5-nitrophenyl ) -3-roercapto-l . 2 . 4- 
tr iazin-5 ( 4H) -one there is obtained 3-nitro-5- (2 , 3 . 4 . 5- 
tetrahydro-5-oxo-3-thioxo-as-tr iazin-6-yl ) -o-pheny 1 ene- 
dipropionate of m.p. 237-239° (from ether). 


CL J/c 


25 


Example 33 


f 


30 
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a) A solution of 1.09 g of ethyl 3 , 4-dihydroxy-5-ni tro- 
phenylglyoxyla te in 6 ml of isobutyric anhydride is heated 
at 110° for 17 hours in the presence of a catalytic amount 
of cone, sulfuric acid. The reaction mixture is then 
treated ten times with lO ml of toluene each time, whereby 
it is evaporated each time at 80° and 18.7 mbar. The oily 
residue is distilled in a bulb-tube at 175-180° and 
8.0 Pa. There is obtained ethyl 3,4-diisobutyryloxy-5- 
-ni t rophenyl glyoxy late . 


In an analogous manner: 


o 


5 ? 


f 



b) From 3 . 5-dinitropyrocatechol there is obtained 1.2- 
jV diisobutyryloxy-3 , 5-dinitrobenzene of m.p. 78-80° (from 

ether) , 


c) from 3- ( 3 , 4-dihydroxy-5-nitrophenyl ) -6-methy 1-2H-1 , 4- 
5 benzoxazin-2-one there is obtained 3 -( 3 , 4 -diisobutyryl- 
oxy-5-ni trophenyl ) -6-methyl -2H-1 . 4 -benzoxazin-2-one of 
m.p. 142-144° (from ether). 




d) from 2 — ( 3 , 4 — d ihydroxy- 5-nit r opheny 1 ) quinoxal ine there 
is obtained 2- ( 3 . 4 -di isobutyryloxy-S-ni trophenyl ) - 
quinoxal ine of m.p. 155-157° (from ether). 


e) from 1-methyl -3- ( 3 . 4-dihydroxy-5-ni trophenyl ) -2 ( 1H) - 
quinoxal inone there is obtained l-methyl-3- ( 3 , 4 - 
d i i sobutyryl oxy-5-ni tr opheny 1 ) -2 ( 1H) -qui noxa 1 i none of m.p. 
138-140° (from ether). 


e 




f) from 5-(imidazo[2. l-b]-l. 3 . 4 -thiadiazol-6-yl )-3-nitro- 
pyrocatechol there is obtained 5- ( imidazo [ 2 . 1-b] -1 . 3 . 4- 
thi ad iazol -6-y 1 ) -3-nitro-o-phenylene diisobutyrate of m.p. 
169-171° (from methylene chloride). 


f ^ 
iy 


25 


g) from 2 -bromo-3 4 ' -dihydroxy-5 ' -ni troacetophenone 
there is obtained 5- ( broraoacety 1 ) - 3 -nitro-o-phenylene 
di isobutyrate of m.p. 56-58° (from methylene chloride/ 
hexane ) . 


h) from 5-(2-amino-4-thiazolyl) -3-ni t ropy r oca techol 
hydrobromide there is obtained 3— ni tro-5— ( 2— isobutyramido- 

1 ^ 30 4 -thiazolyl ) -o-phenylene di isobutyrate of m.p. 157-159° 

(from methylene chloride/ether), 

i) from 5 — ( 2 -ami no- 6 H- 1 , 3 , 4 — thiadiazin — 5 — y 1 )— 3 — nitro — 

pyrocatechol hydrobromide there is obtained 3 -ni tro-5- ( 2- 
3 5 

isobutyramido-4 -i sobutyryl -1 ,3.4-thiadiazin-5-yl)-o- 


w 


-phenylene diisobutyrate of m.p. 177-179° (from ether). 




i-f 


j) from 3 — ( 3 , 4 -d ihydr oxy-5-ni t r ophenyl ) -6-pr opy 1-2H-1.4- 
benzoxazin-2-one there is obtained 3-nitro-5- (2-oxo-6- 
propyl-2H-l . 4-benzoxazin-3-yl ) -o- phenylene di isobutyrate 
of m.p. 131-133° (from methanol). 

k) from 5-(imidazo[l,2-a] pyr id in- 3 -yl ) -3-ni tropyr o- 
catechol there is obtained 5- ( imidazo [ 1 . 2-a ] pyr id in-3-yl ) - 
3 -nitro-o-phenylene di isobutyrate of m.p. 137-139° (from 
ether ) . 




i'f 


1) from 5-(imidazo[2. 1-b ) benzothiazol -2-yl )-3-ni tropyro- 
catechol there is obtained 5- ( imidazo ( 2 . 1-b ) benzo t hia zol - 
2-y 1 ) - 3 -ni tro-o- phenyl ene diisobutyrate of m.p. 197-199° 
(from methylene chloride/ether and 


f 


w 


m) from 3 . 4-dihydroxy-5-ni trophenyl 2-pyridyl ketone 
hydrobromide there is obtained 3-ni tro-5- ( 2-pyr idyl- 
car bony 1 ) -o-phenyl ene diisobutyrate of m.p. 83-85° (from 
ether /hexane ) . 


CLL^/c^ 


Example 34 


f 


h 


a) A solution of 613.0 mg of ethyl 3 . 4-dihydroxy-5-nitro- 
phenylglyoxylate in 4 ml of pivaloyl anhydride is heated 
to 100° for 17 hours in the presence of a catalytic amount 
of cone, sulfuric acid, the cooled solution is diluted 
with ether, washed with saturated sodium solution, dried 
over sodium sulfate, filtered and evaporated. The residue 
is treated ten times with 10 ml of toluene, whereby it is 
evaporated again each time. After bulb-tube distillation 
(air-bath) at 175-180° and 4.0 Pa there is obtained ethyl 
3 . 4-dipivaloxyloxy-5-nitrophenylglyoxylate. 


f 35 


In an analogous manner: 


f 


b) From 3 - ( 3 . 4 -dihydroxy-5-ni tropheny 1 ) -6-methyl -2H-1 . 4- 
benzoxazin-2-one there is obtained 3 - ( 3 . 4-dipivaloyloxy- 
5 -ni tr ophenyl ) -6-methyl-2H-l , 4-benzoxazin-2-one of ra.p. 
180-192° (from ether). 

5 c) from 3 . 4 -dihydroxy-5— nitrobenzophenone there is 

obtained 3 . 4-dipivaloyloxy-5-ni trobenzophenone of m.p. 

| vj 101-103° (from t-butyl methyl ether) and 


f y* 


io 




d) from 2 1 -floor o-3 , 4 -dihydroxy— 5— nitrobenzophenone there 
is obtained 3 . 4 -dipivaloyloxy- 2 ' -f luorobenzophenone of 
m.p. 74-76° (from low-boiling petroleum ether). 

Example 35 


f 


h 


A solution of 1.7 g of 3 - ( 3 . 4 -d i hydroxy-5-ni tr o- 
phenyl )-2( 1H) -qu inoxa 1 inone in 17 ml of oenanthic 
anhydride is heated to 110° for 17 hours in the presence 
of a catalytic amount of cone, sulfuric acid, the excess 
anhydride is then distilled in a high vacuum, the residue 
is dissolved in methylene chloride, the organic solution 
is washed with water, dried over sodium sulfate, filtered 
and evaporated. There is obtained 5- ( 1 . 2-dihydro- 
-2-oxo-3 -qu i noxa 1 iny 1 ) - 3-ni t r o-o-pheny 1 ene diheptanoate of 
m.p. 186-188° (from methylene chloride/ether). 




Example 36 


e 
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a) 1.26 g of sodium acetate are added to a solution of 
1.35 g of 2-bromo-3 '. 4 • -dihydroxy-5 ' -nitroacetophenone in 
25 ml of alcohol and heated to boiling under reflux. After 
6 hours, the reaction mixture is filtered from separated •• 
sodium bromide and evaporated. The residue is dissolved in 
ethyl acetate. The solution is washed with saturated 
sodium chloride solution, dried over sodium sulfate, 
filtered and evaporated at 50®. There is obtained 
( 3 , 4-dihydroxy-5-nitrobenzoyl Jmethyl acetate of m.p. 
166-168° (from ethyl acetate/ether). 



^ In an analogous manner: 

b) from 2-bromo-3 ' .4 ' -dihydroxy-5 ' -nitroacetophenone ana 
sodium isobutyrate there is obtained ( 3 . 4 -dihydroxy-5- 
m nitrobenzoyl )methyl isobutyrate of m.p. 120-122° (from 

ethyl acetate/ether) and 


f lyo c) from 2-bromo-3 1 . 4 ' -dihydroxy-5 ’ -nitroacetophenone and 

sodium 3 . 4 — dihydroxy-5-nitrophenylglyoxylate there is 
obtained 3 . 4-dihydroxy-5-nitrophenacyl ( 3 . 4-dihydroxy-5- 
j y nitrobenzoyl ) formate of m.p. 224-226° (from methanol/ 

ethyl acetate). 


CLJ/C 


Example 37 


f A suspension of 2.91 g of 2-bromo-3 4 • -dihydroxy-5 • - 

nitroacetophenone is treated with 1.31 g of thionicotin- 
amide in 50 ml of alcohol and heated to boiling under 
reflux for 2 hours. After cooling to room temperature the 
crystals are filtered under suction and recrystallized 
20 from N.N-dimethylf ormamide/a 1 cohol . There is obtained 

3_nitro-5-[2-( 3-pyr idy 1 )-4-thiazolyl] pyr oca t echo 1 of m.p. 

H 279-281°. 


Example 38 
2 5 

A solution of 5.52 g of 2-bromo-3 '. 4 ' -dihydroxy-5 ' - 
nitroacetophenone and 2.7 g of 2-aminoacet ophenone in 
lOO ml of dry N.N-dimethylf ormamide is stirred at 90° for 
24 hours. The reaction mixture is evaporated, the residue 
30 is dissolved in ethyl acetate, washed with water, dried 
over sodium sulfate, filtered and evaporated. There is 
obtained 2- ( 3 . 4 -dihydr oxy-5-ni trobenzoyl ) -3 -methyl indole 
of m.p. 212-214° (from n-butanol). 
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Example 39 

A suspension of 7.32 g of 2-bromo-3 4 ' -dihydroxy-5 ’ - 
nitroacetophenone is treated with 4.06 g of l-(3- 
pyridinyl ) -2-thiourea in 100 ml of n-butanol and heated to 
boiling under reflux for 3 hours. After cooling to room 
temperature the crystals are filtered under suction and 
recrystallized from n-butanol. There is obtained 
3_ n itro-5-[2-( 3-pyr idylamino) -4-thiazolyl ]pyr oca t echo 1 
hydrobromide of ra.p. >300°. 

Example 40 

A sus pens i on of 6.35 g of 2 — br omo- 3 * , 4 1 — d i hy d r oxy — 5 ’ — 
nitroacetophenone is treated with 4.68 g of l-(3- 
quinol inyl ) -2-thiourea in 150 ml of n-butanol and heated 
to boiling under reflux for 3 hours. After cooling to room 
temperature the crystals are filtered under suction and 
recrystallized from n-butanol. There is obtained 
3 -nitr o-5- [ 2- ( 3 -quinol inylamino ) -4-thiazolyl ) pyrocat echol 
hydrobromide of m.p. >300°. 

Example 41 

A suspension of 8.28 g of 2-bromo-3 • .4 ' -dihydroxy-5' - 
nitroacetophenone is treated with 6.37 g of rac-l-(2-exo- 
bor nyl ) -2 - thi our ea in 100 ml of n-butanol and heated to 
boiling under reflux for 3 hours. After cooling to room 
temperature the crystals are filtered under suction and 
recrystallized from n-butanol. There is obtained 

rac-3-nitr o-5- t 2- (2-exo-bornylamino) -4-thiazolyl ] -pyro- 
cat echol hydrobromide of m.p. 262-264°. 

Example 42 

0.875 ml of pyrrolidine in 35 ml of t etrahydr of uran is 
treated at 5° with 0.605 ml of acetic acid and 
subsequently with 1.73 g of 3 . 4 -dihydroxy-S-ni trobenz- 


6 3 
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o aldehyde and 2.87 g of 6-oxo-4 • - ( trif luoromethyl ) - 

heptananilide and stirred at 23° under argon for 56 hours. 
The residue obtained after evaporating the reaction 
mixture is partitioned between ethyl acetate and IN sodium 
hydroxide solution. The combined sodium hydroxide extracts 
5 are made acid with cone, hydrochloric acid, extracted with 
ethyl acetate, the combined ethyl acetate extracts are 
washed with saturated sodium chloride solution, dried over 
sodium sulfate, evaporated and the residue is chromato- 
graphed on 120 g of silica gel with methylene chloride/ 

10 methanol (91:9). After recrystallization from ethyl 

acetate/petroleum ether there is obtained (E)-8-(3«4- 
*-fo dihydr oxy-5-ni trophenyl ) - 6-oxo-4 ' - ( tr if luoromethy 1 ) -7- 

octenanilide of m.p. 194-197°. 


. 15 

OUJ/c_ 


Example 43 


£ a) 26.0 g of 2-chloro-3~hydroxy-p-anisaldehyde are 

dissolved in 400 ml of acetic anhydride and 5 ml of 
pyridine. The solution is 6tirred at 80° for 8 hours, 

20 subsequently evaporated, the residue is partitioned 

between ice-water and methylene chloride, the organic 
phase is dried over sodium sulfate, evaporated and the 
residue is recrystallized from methylene 

chloride/petroleum ether. There is obtained 2-chloro-3- 
/V 25 f orroy 1-6-methoxyphenyl acetate of m.p. 48-50°. 


f 

Ol 


N 


b) 38 g of 2-chloro-3-f ormyl -6-methoxyphenyl acetate are 
introduced portionwise at -5° to -10° within 15 minutes 
into 150 ml of 98 percent nitric acid. After stirring at 
for 30 minutes the reaction mixture is poured into 
1.5 i of ice-water and extracted three times with 500 ml 
of methylene chloride. The combined organic phases are 
washed with ice-water, dried over sodium sulfate and 
evaporated. The residue is crystallized from ether. There 
is obtained 2-chloro-3-f ormyl-6-methoxy-5-ni trophenyl 
acetate of m.p. 84-85°. 


o 
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c) 35.8 g of 2-chloro-3-f orrayl-6-methoxy-5-ni tr ophenyl 
acetate are dissolved in 300 ml of methanol. After adding 
145 ml of IN sodium hydroxide solution the mixture is 
stirred at 23° for 1 hour. After evaporation of the 
methanol, the residue is diluted with ice-water, made acid 
with 2N hydrochloric acid and extracted twice with 400 ml 
of ethyl acetate each time. The organic phases are washed 
with saturated sodium chloride solution, dried oyer sodium 
sulfate and evaporated. The residue is recrystallized from 
methylene chloride/petroleum ether. There is obtained 
2-chloro-3-hydroxy-5-nitro-p-anisaldehyde of m.p. 130°. 

d) 1.3 g of 2-chloro-3-hydroxy-5-nitro-p-anisaldehyde are 
dissolved in 80 ml of methylene chloride, treated with 
0.82 ml of boron tribromide, stirred at 23° for 18 hours, 
the reaction mixture is treated with 5 ml of methanol 
while cooling with ice. evaporated, the residue is dried 
in a high vacuum, digested in water, filtered and 
recrystallized from acetonitrile. There is obtained 
2-chloro-3 . 4-dihydroxy-5-nitrobenzaldehyde of m.p. 
193-195°. 


Example 44 


a) A mixture of 30 g of 2-chloro-3-hydroxy-p-ani saldehyde 
and 230 ml of ethanol is stirred at 70° for 4 hours in the 
presence of 12.3 g of hydr oxylamine hydrochloride, the 
reaction mixture is subsequently evaporated, the residue 
is dried in a high vacuum and recrystallized from 
methanol/water. There is obtained 2-chloro-3-hydroxy-p- 
anisaldehyde oxime of m.p. 174-176°. 

b) 21 g of 2 -chi or o- 3 -hydr oxy-p-ani sa ldehyde oxime are 
heated under reflux for 20 hours together with 400 ml of 
acetic anhydride. Thereupon, the reaction mixture is 
evaporated, the residue is treated with 300 ml of 
ice-water, stirred for 1 hour, decanted, the thus-cooled 
residue is partitioned between methylene chloride and 


I H 

f 

iy 
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water, the organic phase is dried over sodium sulfate, 
evaporated, the residue is dried in a high vacuum, 
chromatographed on 200 g of silica gel with methylene 
chloride and recrystallized from methylene chloride/ 
petroleum ether. There is obtained 2-chloro-3-cyano-6- 
methoxyphenyl acetate of m.p. 97-99°. 

c) In analogy to Examples 43b and 43c. from 2-chloro-3- 
cyano-6-methoxyphenyl acetate there is obtained 2-chloro- 
3-hydroxy-5-nitro-p-anisonitr ile of m.p. 157-159° 
(methylene chloride/hexane). 

d) In analogy to Example 43d, from 2-chloro-3-hydroxy-5- 
nitro-p-anisonitrile there is obtained 2-chloro-3 . 4 - 
dihydroxy-5-nitro-benzoni trile of m.p. 180° (aceto- 
nitrile) . 

Example 45 

a) 5.5 g of a-chlor o-2-f luoro-3 . 4 -d imethoxytoluene and 
4.05 g of potassium acetate are stirred at 80° for 25 
hours in 50 ml of dimethylf ormamide . The reaction mixture 
is subsequently poured into 150 ml of ice-water and 
extracted with ether. The ether phases are washed with 
sodium chloride solution, dried over sodium sulfate and 
evaporated. 2-f luoro- 3 . 4 -d imethoxybenzy 1 acetate is 
obtained as an oil. 


b) 5.4 g of 2-f luoro-3 . 4-dimethoxybenzyl acetate are 
heated to 80° for 1.5 hours together with 50 ml of 
methanol and 50 ml of IN sodium hydroxide solution. After 
evaporation of the methanol the residue i6 extracted with 
methylene chloride. The combined extracts are washed with 
water, dried over sodium sulfate and evaporated. The 
residue is chromatographed on 80 g of silica gel with 
methylene chloride/methanol (95:5). 2-f luoro-3 . 4- 

-dimethoxybenzyl alcohol is obtained as an oil. 
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c) 3.0 g of 2— f luoro-3 . 4-dimethoxybenzyl alcohol and 

5.0 g of manganese dioxide are heated under reflux for 1 
hour together with 50 ml of benzene. The insoluble 
constituents are subsequently filtered while washing with 
methylene chloride. The filtrate is evaporated and the 
residue is recrystallized from methylene chloride/ hexane. 
There is obtained 2-f luoro-3 . 4 -dimethoxybenzaldehyde of 
m.p. 52-54®. 


^ d) 4.4 g of 2 -f luoro-3 . 4-dimethoxybenzaldehyde and 1.83 g 

3,0 of hydr oxylamine hydrochloride are heated under reflux for 
5 hours together with 30 ml of ethanol. The reaction 
mixture is subsequently evaporated and the residue, dried 
in a high vacuum at 23°. is introduced into 40 ml of 
phosphorus oxychloride. After stirring at 23° for 2.5 
15 hours the reaction mixture is evaporated, the residue is 
treated with ice-water, the precipitate which thereby 
forms is filtered off, washed with water, taken up in 
methylene chloride, the methylene chloride solution is 
dried over sodium sulfate and evaporated. By recrystall- 
20 ization of the residue from methylene chloride/hexane 

there is obtained 2-f luoro-3 . 4 -dimethoxybenzonitr ile of 
If m.p. 64-65°. 


\ e) 2.0 g of 2-f luoro-3 . 4 -d ime t hoxybenzoni t r i 1 e are 

25 dissolved in 60 ml of methylene chloride, treated with 

1.1 ml of boron tribromide, stirred at 23° for 1 hour, 
subsequently treated with an additional 1.0 ml of boron 
tribromide and stirred at 23° for an additional 80 
minutes. Thereupon, the reaction mixture is poured into 
30 ioo ml of ice-cold saturated sodium hydrogen carbonate 
solution, whereupon the mixture is extracted twice with 
300 ml of ether, the combined ether phases are washed 
twice with sodium chloride solution, dried over sodium 
sulfate, evaporated and the residue is chromatographed on 
50 g of silica gel with methylene chloride and methylene 
chloride/methanol (97:3). There is obtained 2-fluoro-3- 
hydroxy-p-anisoni tr i le of m.p. 198-200°. 


o 
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f) 0.9 g Of 2-f luoro— 3— hydroxy— p—anisonitr ile are 
dissolved in 10 ml of acetic anhydride and 0.5 ml of 
pyridine, whereupon the mixture is stirred at 120° for 2 
hours. The reaction mixture is subsequently evaporated and 
the residue is partitioned between ice-water and methylene 
5 chloride. The organic phase is dried over sodium sulfate 
and evaporated, and the residue is recrystallized from 
methylene chloride/hexane. There is obtained 3-cyano-2- 
fluoro-6-methoxyphenyl acetate of m.p. 90-91°. 

f 10 g) 0.8 g of 3-cyano-2-f luoro-6-methoxyphenyl acetate are 

introduced in three portions at -15° into 5 ml of 96 
percent nitric acid, whereupon the mixture is stirred at 
_ 10 ° for 1 hour. Thereupon, the reaction mixture is poured 
on to 50 g of ice. The mixture is extracted twice with 
1S 70 ml of ethyl acetate each time. The combined organic 

phases are washed with saturated sodium chloride solution, 
dried over sodium sulfate and evaporated. The thus- 
-obtained residue is dissolved in 50 ml of IN sodium 
carbonate solution and 50 ml of methanol, whereupon the 
20 solution is stirred at 23° for 1 hour and the methanol is 
distilled off. The residal aqueous phase is adjusted to 
pH 2 at 0° with cone., hydrochloric acid and extracted 
twice with 100 ml of ethyl acetate. The combined organic 
phases are washed with saturated sodium chloride solution, 
dried over sodium sulfate and evaporated, and the residue 
is chromatographed on 45 g of silica gel with methylene 
chloride/methanol (97:3). After recrystallization from 
ether/hexane there is obtained 2-f luoro-3-hydroxy-5-ni t ro- 
p-anisonitrile of m.p. 112-113°. 


f 


t>\ 


h) 550 mg of 2-f luor o- 3 -hydroxy-5-ni tro-p-anisonitr ile 
are dissolved in 30 ml of methylene chloride, whereupon 
the solution is treated with 0.44 ml of boron tribromide. 
After stirring at 23° for 6 hours an additional 0.1 ml of 
boron tribromide are added thereto, whereupon the mixture 
is stirred at 23° for an additional 1.5 hours. Thereupon, 
3 ml of ethanol are added thereto at -15°. The reaction 





67 



mixture is evaporated and the residue is dried in a high 
vacuum at 23°. By recrystallization from ether/hexane 
there is obtained 

2 — fluoro — 3 , 4-di hydr oxy-5-ni t r obenzoni t r i 1 e of m.p. 154°. 




Example 46 


yf a) 9.5 g of 3 . 4 -d imethoxy-5-ni trobenzoi c acid are 

suspended in 95 ml of thionyl chloride. The suspension is 
stirred at 80° for 1 hour. By two-fold evaporation with 

10 

the addition of absolute toluene there are obtained 10 g 
of 3,4 -dimethoxy-5-ni tr obenzoyl chloride which is 
dissolved in 100 ml of tetrahydrofuran. This solution is 
added dropwise to 300 ml of 28 percent aqueous ammonia. 

The mixture is subsequently stirred at 40° for 2 hours and 
lS cooled to 5°. The crystalline precipitate is filtered off. 
There i6 obtained 3 . 4 -d imethoxy-5-ni t r obenzamide of m.p. 

H 182-185° . 




n 


b) 2.46 g of chlorine are introduced while cooling with 
ice into a mixture of 8.0 g of sodium hydroxide, 50 ml of 
water and 30 g of ice. Thereupon. 6.5 g of 3 . 4 -d imethoxy- 
5-ni trobenzamide suspended in 5 ml of tetrahydrofuran are 
slowly added thereto. The reaction mixture is heated to 
70° within 30 minutes, stirred at 70° for 1 hour, cooled 
to 5° and the separated crystals are filtered off. There 
is obtained 3 . 4 -d imethoxy-5-ni tr oani 1 ine of m.p. 129-131°. 
By extraction of the filtrate with ethyl acetate, drying 
the extract over sodium sulfate, concentration and 
crystallization of the residue with the addition of ether 
there can be obtained an additional portion of 
3.4-dimethoxy-5-nitroaniline. 


c) 10 g of finely powdered 3 . 4-dimethoxy-5-nitroaniline 
are suspended in 15 ml of 12N hydrochloric acid and 40 ml 
of water, whereupon the suspension is stirring at 30° for 
1 hour. Thereupon. 3.8 g of sodium nitrite dissolved in 
20 ml of water are added dropwise thereto at -5° within 15 
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minutes. The solution is stirred at -5° for 30 minutes and 
the cold diazonium salt solution is added dropwise within 
45 minutes to 100 ml of pyridine of 40°. The mixture is 
subsequently stirred at 70° for 1 hour. The reaction 
mixture is evaporated and the residue is taXen up in 
300 ml of ethyl acetate. It is extracted three times with 
200 ml of 2N hydrochloric acid each time. The acidic- 
aqueous phase is adjusted to pH 9 with cone, ammonia and 
extracted with methylene chloride. The combined methylene 
chloride extracts are dried over sodium sulfate and 
evaporated, and the residue is chromatographed on 250 g of 
silica gel with ethyl acetate. After crystallization from 
methylene chloride/hexane there is obtained 2-(3.4- 
dimethoxy-5-nitr ophenyl ) pyridine of m.p. 89-90°. 


} 15 d ) i .5 g of 2 - ( 3 , 4 -d ime thoxy- 5 -ni tr ophenyl ) pyridine are 

dissolved in 30 ml of 48 percent aqueous hydrobromic acid. 
The reaction mixture is stirred at 100° for 16 hours and 
at 23° for 18 hours. The precipitate which thereby forms 
is filtered and recrystallized from methanol/ether. There 
20 is obtained 3 -ni tr o-5- ( 2-pyr idy 1 ) pyr oca techol hydrobromide 
of m.p. 239-240°. 


o 
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a) 2.76 ml of 2-br omopyr idine dissolved in 30 ml of 
absolute tet r ahydr of uran are treated -60° within 30 
minutes with 19.2 ml of 1 . 6M n-butyl lithium solution (in 
hexane), whereupon the mixture is stirred at -60° for 30 
minutes. 6.0 g of 3 . 4-dimethoxy-5-nitrobenzaldehyde 
dissolved in 50 ml of tetr ahydr of uran are then added 
dropwise thereto at -40° within 30 minutes. The reaction 
mixture is warmed to 0° within 2 hours, poured into 
ice-water and extracted with ethyl acetate. The combined 
extracts are dried over sodium sulfate and evaporated, and 
the residue is chromatographed on 200 g of silica gel with 
ethyl acetate. There is obtained a- ( 3 . 4-d imethoxy- 
5 -nitrophenyl ) - 2 -pyr idinemethanol as a brown oil. 


<b 
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b) 7 g of manganese dioxide and added portionwise to 

£,6 4.0 g of a- ( 3 , 4-dimethoxy-5-nitrophenyl ) -2-pyridine- 

methanol dissolved in 100 ml of acetone while constantly 
heating under reflux over a period of 2.5 hours. 

Thereupon, the mixture is heated under reflux for an 
5 additional 2 hours. The manganese salts are subsequently 
filtered and the residue obtained after evaporation is 
recrystallized from ether /hexane . There is obtained 
3.4-dimethoxy-5-nitrophenyl 2-pyridyl ketone of m.p. 113°. 

* 10 C ) 1.5 g of 3 , 4-dimethoxy-5— nit rophenyl -2-pyridyl ketone 

dissolved in 30 ml of 48 percent hydrobromic acid are 
stirred at 100° for 18 hours. Thereupon, the reaction 
mixture is evaporated and the residue is recrystallized 
from acetonitrile/methanol. There is obtained 
15 3 t 4 _d ihydroxy - 5 — nit rophenyl 2-pyridyl ketone hydrobromide 

of m.p. 213° . 


c^/c 


Example 48 
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a) 11.3 g of tin dichloride dihydrate are added to 2.25 g 
of 3 • . 4 • -dimethoxy-5 ' -ni troacetophenone dissolved in 50 ml 
of ethanol, whereupon the mixture is stirred at 75° for 30 
minutes. Thereupon, the reaction mixture is poured on to 
lOO g of ice. neutralized with about 300 ml of saturated 
sodium hydrogen carbonate solution and treated with 150 ml 
of methylene chloride. The mixture is filtered and the 
methylene chloride phase is separated. This is dried over 
sodium sulfate and evaporated, and the residue is 
recrystallized from ether /petroleum ether. There is 
obtained 5 ' -amino-3 ' . 4 1 -dimethoxyacetophenone of m.p. 
63-65°. 


b) A solution of 5.2 g of sodium nitrite in 20 ml of 
water is added dropwise at 0° within 20 minutes to 14.0 g 
c/o 35 of 5 ' -amino-3 '. 4 ' -dimethoxyacetophenone dissolved in 
31 155 ml of IN hydrochloric acid. After stirring at -2° for 

30 minutes the cold diazoniura salt solution is added 


n/ 
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I'i dropwise within 30 minutes at 5-10° to a solution of 8.7 g 

of copper ( I ) cyanide and 5.45 g of potassium cyanide in 
60 ml of water. After completion of the addition 200 ml of 
methylene chloride are added, and the reaction mixture is 
stirred at 23° for 3 hours and then filtered. The organic 
5 phase is separated, washed with water, dried over sodium 

sulfate and evaporated. The residue is recrystallized from 
methylene chloride/petroleum ether. There is obtained 
Vo (V 5 • -cyano-3 • . 4 ' -dimethoxyacetophenone of m.p. 125-126°. 

^ C ) 3.75 g of aluminum powder and 28.5 g of iodine are 

heated under reflux for 2 hours in 160 ml of absolute 
Ho benzene. 3.0 g of 5 • -cyano-3 '. 4 • -dimethoxyacetophenone and 

0.5 g of tetra-n-butylammonium iodide are then added at 
20°. whereupon the mixture is heated under reflux for 1 
15 hour. Thereupon, the mixture is treated at 20° with 50 g 
of ice and filtered. The residue is washed with ethyl 
acetate. The phases are separated and the aqueous phase is 
extracted twice with ethyl acetate. The combined organic 
phases are washed with 20 percent sodium thiosulfate 
20 solution, dried over sodium sulfate and evaporated. The 
thus -obta ined residue is dissolved in 20 ml of acetic 
anhydride and 0.5 ml of pyridine and stirred at 120° for 6 
hours. The mixture is subsequently evaporated and the 
residue is partitioned between methylene chloride and 
2S ice-water. The methylene chloride phase is dried over 
sodium sulfate and evaporated, and the residue is 
chromatographed on 100 g of silica gel with methylene 
chloride. After recrystallization from ether there is 
Ho obtained 5 • -cyano-3 ■ . 4 • -diacetoxyacetophenone of m.p. 

H 30 76-79°. 


<LUJ/C- 
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Example 49 

0.33 g of 5 ' -cyano-3 ' , 4 ' -diacetoxyacetophenone 
dissolved in 3.3 ml of methanol is treated with 2.7 ml of 
1 , on sodium hydroxide solution and the reaction mixture is 
stirred at 23° for 45 minutes. The mixture is subsequently 
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acidified with 2N hydrochloric acid, diluted with 5 ml of 
saturated sodium chloride solution and extracted twice 
with 30 ml of ethyl acetate each time. The combined ethyl 
acetate phases are dried over sodium sulfate and evapor- 
ated. The residue is recrystallized from toluene/aceto- 
nitrile. There is obtained 5 ' -cyano-3 • . 4 ' -dihydroxyaceto- 
phenone as brownish crystals which decompose above 215°. 




Example 50 


a) 3.48 g of phenyl tr imethylammonium bromide dibromide 
dissolved in 30 ml of tetrahydrofuran are added dropwise 
at room temperature within 45 minutes to 1.9 g of 
^ fo 5 • _cyano- 3 ' , 4 • -dimethoxyacetophenone dissolved in 30 ml of 

tetrahydrofuran. whereupon the mixture is stirred for 30 
15 minutes. Thereupon, the reaction mixture is poured into 
120 ml of ice-water and extracted three times with 70 ml 
of methylene chloride. The combined methylene chloride 
phases are washed with 2N sulfuric acid, dried over sodium 
sulfate and evaporated. The residue is chromatographed on 
20 20 g of silica gel with methylene chloride. After 

recrystallization from methylene chloride/hexane there is 
obtained 5- (bromoacetyl ) -2 . 3 -d imethoxybenzoni t r i le of m.p. 
|f 138-141°. 

^ 2S b) 1.45 g of 5- (bromoacetyl ) -2 , 3 -d imethoxybenzoni tr i 1 e 

and 1.12 g of selenium dioxide are stirred at 120° for 18 
hours in 10 ml of n-hexanol . After cooling to room temper- 
ature the mixture is diluted with 20 ml of methylene 
chloride and filtered. The filtrate is washed with water, 
dried over sodium sulfate and evaporated. The residue is 
chromatographed on 70 g of silica gel with hexane/ether 
(2:1). There is obtained hexyl (3-cyano-4 , 5-dimethoxy- 
phenyl ) glyoxylate as an oil. 


c) 4.8 ml of boron tribromide dissolved in 20 ml of 
methylene chloride are added dropwise while cooling with 
ice within 20 minutes to 4.0 g of hexyl ( 3-cyano-4 . 5- 
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dimethoxyphenyl )glyoxylate dissolved in lOO ml of 
methylene chloride and the reaction mixture is stirred at 
room temperature for 18 hours. 40 ml of methanol are 
subsequently added dropwise thereto at -60°,. the mixture 
is stirred at room temperature for 1 hour and evaporated. 
Tlie residue i6 taken up in methanol. It is heated under 
reflux for 10 minutes, evaporated to dryness and dried in 
a high vacuum. The thus-obtained crude product is recryst- 
allized from acetonitrile. There is obtained methyl 
(3-cyano-4 . 5 -dihydr oxyphenyl ) glyoxylate of m.p. 252°. 




\H 


Example 51 

1.075 g of methyl ( 3 -cyano-4 . 5-d ihydr oxyphenyl ) - 
glyoxylate and 0.60 g of 2 -amino-p-cr esol are stirred at 
120° for 70 minutes in 2 ml of dimethylf ormamide . The 
mixture is subsequently cooled to room temperature and 
diluted with 15 ml of water. The precipitate is filtered 
and dried in a water-jet vacuum at 80° for 6 hours. After 
recrystallization from acetonitrile there is obtained 
2. 3 -dihydroxy-5- (6-methyl -2-oxo-2H-l . 4-benzoxazin-3-yl ) - 
benzonitrile of m.p. 278-280°. 




Example 52 


M 


a) A solution of 2.5 g of 3 . 4-dimethoxy-5-nitrobenzoyl 
chloride in 10 ml of absolute tet rahydrof uran is treated 
with 1.1 ml of ethyl isocyanoacetate and subsequently with 
a solution of 3.0 ml of tr iethylamine in 10 ml of 
tetrahydrofuran and stirred at room temperature for 48 
hours. After distillation of the solvent, the residue is 
extracted with ethyl acetate/water. The crude product 
obtained after evaporation is chromatographed on a 20-fold 
amount of silica gel with ethyl acetate. After 
recrystallization from ethyl acetate/hexane there is 
obtained ethyl 5- ( 3 . 4 -dimethoxy-5-ni t ropheny 1 ) -4 -oxazole- 
carboxylate in the form of yellow crystals of m.p. 

109-110° . 
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b) 1.0 g of ethyl 5 - ( 3 ., 4-dimethoxy-5-nitro- 
phenyl ) - 4 -oxazolecarboxylate is treated with 10 ml of 
constant-boiling hydrobromic acid and stirred at 140° for 
2 hours. After distillation of the excess hydrobromic 
acid, the yellow residue is recrystallized from 
ethanol/acetone. There is obtained 

2-amino-3 * . 4 • -dihydroxy-5 ' -ni troacetophenone hydrobromide 
in the form of yellow crystals of m.p. >250° (dec.). 


CJlP/c- 


Example 53 


w 


a) 10 g of ethyl ( 3 . 4-dimethoxy-5-nitrobenzoyl )acetate 
are suspended in 100 ml of ethanol, treated with 1.7 g of 
methylhydrazine and heated under reflux for 16 hours. 
After distillation of about 50 ml of ethanol, the mixture 
is cooled to 0° and the separated precipitate is filtered 
under suction. After recrystallization from ethanol there 
is obtained 3 - ( 3 . 4 -d imethoxy-5-ni t r opheny 1 ) -1- 
methylpyrazol-5-ol in the form of yellow crystals of m.p. 
200-202°. 
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b) 2.0 g of 3 — (3,4-dime t hoxy - 5 -n i t r opheny 1)-1- 
methylpyrazol-5-ol are suspended in 100 ml of methylene 
chloride. After cooling to -40° a solution of 4.9 ml of 
boron tribromide in 60 ml of methylene chloride is added 
dropwise thereto within 1 hour. The mixture is 
subsequently stirred at room temperature for 16 hours, 
cooled to -20° and treated within 30 minutes with 100 ml 
of ethanol. After stirring at room temperature for 1 hour, 
the solvent is removed by distillation in a water— jet 
vacuum at 40°. The residue is treated three times with a 
mixture of 100 ml of ethanol /toluene each time, with the 
solvent being distilled each time. The residue is 
recrystallized from ethanol. There is obtained 
5 _ ( 5-hydr oxy- 1 -me thy 1 pyr a zol - 3 -y 1 )- 3 -nitropyrocatechol 
hydrobromide in the form of yellow crystals of m.p. 


> 250 ° . 


7 r 



Example 54 


a) 16.8 g (0.7 g-atom) of magnesium are treated with 
15 ml of ethanol and. after adding 2 ml of carbon tetra- 
chloride. the reaction is initiated by heating. A solution 
of 130.3 g of tert. butyl ethyl malonate in 70 ml of 
ethanol and 600 ml of absolute ether is added dropvise 
thereto while stirring within about 30 minutes so that the 
reaction proceeds at the reflux temperature. The mixture 
is subsequently stirred at 50° for an additional 3 hours 
and the solvent is distilled at 40“ in a water-jet vacuum. 
The residue is dissolved in 900 ml of tetrahydrof uran . To 
this solution is added dropwise while stirring at 50° a 
solution of 170 g of 3 . 4-dimethoxy-5-ni trobenzoyl chloride 
in 700 ml of absolute tetrahydrof uran and the mixture is 
stirred at the reflux temperature for 1 hour. The solvent 
is distilled at 40° in a water-jet vacuum. The residue is 
treated with 1 1 of ether. 260 ml of 3N sulfuric acid are 
added thereto while cooling and stirring and the mixture 
is stirred for 30 minutes. The aqueous phase is extracted 
twice with 600 ml of ether each time. The organic phase is 
washed neutral with water, dried over sodium sulfate and 
evaporated. The brown oil obtained is filtered over 1 Kg 
of silica gel with toluene. The resulting mixture, 
consisting of ethyl tert. butyl 

( 3 . 4 -dimethoxy-5-ni trobenzoyl )ma lonate and ethyl 
( 3 , 4 -dimethoxy- 5 -ni trobenzoyl ) acetate . is dissolved in 
600 ml of methylene chloride and treated while stirring 
within about 30 minutes with 193 ml of trif luoroacet ic 
acid. The mixture is subsequently stirred at 40° for 2 
hours and then evaporated at 40* in a water-jet vacuum. 
The oil obtained is extracted with ether/water. The 
organic phase is dried over sodium sulfate and evapor- 
ated. After dissolution in diisopropyl ether/hexane and 
cooling the separated crystals are filtered under suction 
and recrystallized from diisopropyl ether. There is 
obtained ethyl (3 . 4 -d imethoxy-5-nitrobenzoyl )acetate in 
the form of slightly yellowish crystals of m.p. 67-68°. 
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b) 10.0 g of ethyl ( 3 . 4-dimethoxy-5-ni tro- 

benzoyl ) acetate are reacted with 4.0 g of phenylhydrazine 
in analogy to Example 53a. After recrystallization from 
methylene chloride/ethanol, there is obtained 

3-( 3 . 4-dimethoxy-5-nitrophenyl ) -1-phenyl -2- 

5 pyrazol in-5-one in the form of yellow crystals of m.p. 
190-192°. 


^ c) In analogy to Example 53b. with boron tribromide there 

is obtained therefrom 5- ( 5 -hydroxy-l-phenylpyrazol -3-yl ) - 
_ 3 _ni tropyr oca t echo 1 hydrobromide in the form of yellow 
< 7 _ 2L crystals of m.p. >220° (dec.). 
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Example 55 

20.1 g of diethyl ( 3 . 4 -d imethoxy-5 -ni trobenzoyl ) - 
ma Iona t e are dissolved in 200 ml of methylene chloride, 
whereupon the solution is cooled to -20° and at this 
temperature there is added dropwise while stirring within 
15 minutes a solution of 68.1 g of boron tribromide in 
120 ml of methylene chloride. The mixture is subsequently 
stirred at room temperature overnight. After cooling to 
-20°. the mixture is treated with 300 ml of ethanol and 
stirred at room temperature for 30 minutes. The solvent is 
distilled in a water-jet vacuum at 40°. The residue is 
treated with 300 ml of ice-water and methylene chloride. 
The organic phase is washed with water, dried over sodium 
sulfate and evaporated. The crude product obtained is 
chromatographed on a 10-fold amount of silica gel with 
toluene. After crystallization from methylene chloride/ 
hexane there is obtained ethyl (3.4-dihydroxy-5-nitro- 
benzoyl ) acetate in the form of yellow crystals of m.p. 
136-137° . 


e^/c 35 


Example 56 


f 


2.0 g of ethyl ( 3 . 4 -dihydroxy- 5 -ni trobenzoyl )acetate 
are suspended in 50 ml of ethanol. After treatment with 


CD 
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0.4 g Of hydrazine hydrate the mixture is held at the 
reflux temperature for 16 hours. After distillation of the 
solvent, the residue is held at the boiling temperature 
for 6 minutes with 50 ml of ethyl acetate. The separated 
precipitate is filtered under suction and the filtrate is 
concentrated to 10 ml. The crystals, which separate in the 
cold, are filtered under suction. There is obtained 
5 - ( 5-hydr oxypyrazol-3 -yl ) -3-nit ropy r oca t echo 1 in form of 
orange crystals of m.p. 228° (dec.). 


c/c 10 


Example 57 


7.3 g of 3 , 4 - d ihydr oxy- 5 — ni trobenzoic acid are treated 
with 30 ml of acetic anhydride, whereupon the mixture is 
held at the reflux temperature for 8 hours. The reaction 
mixture is poured on to ice. The separated precipitate is 
filtered under suction, washed with water and taken up in 
methylene chloride. The organic phase is dried over sodium 
sulfate and evaporated. The residue obtained is 
recrystallized from methylene chlor ide/n-hexane in the 
20 cold. There is obtained 3 . 4 -d iacetoxy-5-ni trobenzoic acid 
14 in the form of colorless crystals of m.p. 126-127°. 


CLJ/c 


Example 58 


a) 9.7 g of 3 . 4-diacetoxy-5-ni trobenzoic acid are treated 
with 12.5 ml of thionyl chloride, whereupon the mixture is 
stirred at 100° for 1.5 hours. After distillation of the 
excess thionyl chloride, the 5-(chloro- 

carbonyl ) - 2 -ni tro-o-phenylene diacetate is distilled, b.p. 
160° (26.7 Pa). 


b) 3.2 g of 5- ( chlor ocar bony 1 ) - 2 -nitro-o-phenylene 
diacetate are dissolved in 50 ml of d ime thy 1 f ormamide . The 
ice-cold solution is treated while stirring with a 
solution of 2.2 ml of diethylamine in 20 ml of 
dimethylf ormamide . The mixture is subsequently stirred at 
room temperature for 1 hour, whereupon the solvent is 
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distilled in a water-jet vacuum at 
obtained is treated with water and 
organic phase is dried over sodium 
ated. The yellow resin obtained is 
methylene chloride/ether. There is 
-3 . 4_dihydroxy-5-nitrobenzamide in 
crystals of m.p. 145-146°. 


50°. The residue 
methylene chloride. The 
sulfate and evapor- 
crystallized from 
obtained N.N-diethyl- 
the form of yellow 


Example 59 

3.2 g of 5- (chlorocarbonyl ) - 2 -nitro-o- 
phenylenedi acetate are dissolved in 50 ml of dimethyl- 
forroamide. whereupon the solution is treated at 0-5° while 
stirring and within 40 minutes with a solution of 3.02 ml 
of 2 . 2-d i ethyl ami no ethyl ami ne in 20 ml of dimethyl- 
formamide. The mixture is subsequently stirred at room 
temperature for 30 minutes. The solvent is distilled in a 
water- jet vacuum at 60°. The residue is extracted twice 
with 20 ml of ethanol each time, dissolved in hot ethanol 
and treated with an excess of ethanolic hydrochloric acid, 
whereupon the mixture is evaporated. After 
recrystallization from ethanol /ethy 1 acetate there is 
obtained N-[2-(diethylamino)ethyl]-3.4 -dihydr oxy-5- 
nitrobenzamide hydrochloride in the form of yellow 
crystals of m.p. 139° (dec.). 

Example 60 


a) 10.0 g of 2 , 3 -d ime t hoxy- 5 -ni trobenzal d ehyd e are 
treated with 50 ml of glacial acetic acid and 50 ml of 
constant-boiling hydrobromic acid and held at the reflux 
temperature for 7 hours. After treatment with ice the 
separated precipitate is filtered under suction, washed 
with water and taken up in ethyl acetate. The organic 
phase is dried over sodium sulfate and evaporated. The 
crude product obtained is filtered over silica gel with 
ethyl acetate. After crystallization from ethyl 
acetate/hexane there is obtained 2 . 3-dihydroxy-5-ni tro- 
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benzaldehyde in the form of brownish crystals of in.p. 
226-228° . 

b) 4.5 g of 2 . 3-dihydroxy-5-nitrobenzaldehyde are 

suspended in 75 ml of water. After treatment with 4.2 g of 
hydroxylamine o-sulphonic acid, the mixture is stirred at 
65° for 16 hours. After cooling the separated crystals are 
filtered under suction and washed with water. The filtrate 
is extracted with ethyl acetate. The crystals and the 
dried organic phase are combined, whereupon the mixture is 
evaporated and the residue is recrystallized from 
diisopropyl ether. There is obtained 2 . 3-dihydroxy-5- 
-nitrobenzonitrile in the form of yellow crystals of m.p. 
186-188°. 

Example 61 


a) 4-0 g of 3 , 4 -d ime t hoxy-5 -ni tro-benzonitrile are 
dissolved in 50 ml of dimethylf ormamide . whereupon the 
solution is treated with 1.66 g of ammonium chloride and 
2.02 g of sodium azide and stirred at 125° for 31 hours. 
After in each case 8 and 15 hours the same amounts of 
ammonium chloride and sodium azide are added thereto. 

After cooling the mixture is poured on to ice. The 
separated precipitate is filtered under suction, washed 
with water and dried. There is obtained 2 -methoxy- 
6-nitro-4-(lH-tetrazol-5-yl ) phenol in the form of orange 
crystals of m.p. >240° (dec.). 

b) 4.0 g of 2-methoxy-6-nitro-4 - ( lH-tetrazol-5-yl ) phenol 
are treated with'40 ml of constant-boiling hydrobromic 
acid, whereupon the mixture is stirred at 140° for 8 hours 
under a nitrogen atmostphere. After cooling, the mixture 
is poured on to ice. The separated precipitate is filtered 
under suction and recrystallized from ether. There is 
obtained 3 -ni tr o-S- ( lH-tetra zol -5-yl ) -pyr ocat echol in the 
form of orange crystals of m.p. >240° (dec.). 
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Example 62 


/? A total of 7.2 g of 3 . 4-dihydroxy-5-ni t ro- 

benzonitr ile are introduced portionwise into 130 ml of 
cone, sulfuric acid while stirring within 10 minutes. 

5 whereupon the mixture is stirred at 50° for 4 hours. The 
reaction mixture is poured into 800 ml of ice-water. The 
separated precipitate is filtered under suction, washed 
with water and taken up in ethyl acetate. The organic 
phase is dried over sodium sulfate and evaporated. After 
10 recrystallization from acetone/ethyl acetate there is 
obtained 3 . 4-dihydroxy-5-nitrobenzamide in the form of 
n orange crystals of m.p. 235-236°. 
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Example 63 


a) A solution of 11.25 g of 2 -hydroxyacet ophenone in 
100 ml of absolute d imethyl f ormamide is added dropwise 
under an argon atmosphere within 15 minutes to a 
suspension of 3 . 6 g of a 55 percent sodium hydride 
dispersion in 50 ml of absolute d imethyl f ormamide and the 
mixture is stirred at room temperature for 1 hour. After 
cooling to 0°. a solution of 20.3 g of 

3 . 4 -dimethoxy-5-ni trobenzoyl chloride in 100 ml of 
absolute dimethyl f ormamide is added dropwise thereto 
within 20 minutes and the mixture is stirred at room 
temperature overnight. The reaction mixture is poured into 
ice-water, whereupon the mixture is extracted twice with 
250 ml of ethyl acetate each time. The organic phase is 
extracted twice with 100 ml of sodium chloride solution 
each time, dried over sodium sulfate and evaporated. The 
brown oil obtained is heated in 100 ml of toluene. The 
separated precipitate is filtered under suction and the 
filtrate is chromatographed on a 30-fold amount of silica 
gel with toluene/ethyl acetate (4:1). After 
recrystallization from ethyl acetate/hexane there is 
obtained o-acetylphenyl 3 . 4-dimethoxy-5-ni trobenzoate in 
the form of yellowish crystals of m.p. 108-109°. 


?l 



b) 10.0 g of o -a cetyl phenyl 3 . 4 -dimethoxy-5-ni trobenzoate 
are dissolved in 50 ml of pyridine. After treatment with 
8.12 g of powdered and dried potassum hydroxide, the 
mixture is stirred at 80“ for 5 minutes. After cooling the 
mixture is poured on to ice. The aqueous solution is made 
acid by treatment with 3N hydrochloric acid. The separated 
precipitate is removed by filtration under suction. After 
recrystallization from ethyl acetate/hexane, there is 
obtained 1 - (o-hydroxyphenyl ) -3- ( 3 . 4-dimethoxy-5- 

ni trophenyl ) -1 . 3 -pr opanedione in the form of yellowish 
crystals of m.p. 188-189°. 

c) A solution of 1.82 g of boron tribromide in 20 ml of 
methylene chloride is added dropwise within about 20 
minutes to a solution of 500 mg of 

1- ( o-hydr oxypheny 1 ) -3- ( 3 . 4 -dimethoxy-5-ni trophenyl ) -1 . 3- 
propanedione in 50 ml of methylene chloride while stirring 
and under an argon atmosphere at -20°. whereupon the 
mixture is stirred at room temperature overnight. After 
cooling to -20° the mixture is treated dropwise with 25 ml 
of ethanol and evaporated at 40° in a water-jet vacuum. 
After recrystallization from ethanol, there is obtained 
1- ( 3 . 4 -dihydroxy-5-ni trophenyl )-3- 

( o-hydr oxypheny 1 ) -1 , 3 -pro pa nedione in the form of yellow 
crystals of m.p. 251-252°. 


Example 64 

a) A solution of 2.0 g of o-acetylpheny 1 

3 # 4 - d imet^hoxy- 5 -ni trobenzoate in 12.5 ml of glacial acetic 
acid is treated with 0.94 g of sodium acetate and held at 
the reflux temperature for 4 hours. After cooling the 
mixture is poured into ice-water. The separated crystals 
are filtered under suction. After recrystallization from 
ethyl acetate/hexane there is obtained 2-(3.4- 
d i met hoxy- 5 -ni trophenyl ) -4H-l-benzopyr an-4 -one in the form 
of colorless crystals of m.p. 216-217°. 
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b) A solution of 10 ml of boron tribromide in 50 ml of 
methylene chloride are added dropvise within 30 minutes at 
-10° to a solution of 1.0 g of 2-(3,4- 

dimethoxy-5-ni trophenyl ) -4H-l-benzopyran-4-one in 100 ml 
of methylene chloride under an argon atmosphere, whereupon 
the mixture is stirred at room temperature overnight. 

After cooling to -20°. 20 ml of ethanol are added dropwise 
thereto. The mixture is then evaporated in a water-jet 
vacuum. The yellow residue obtained is extracted with 
water/ethyl acetate. The organic phase is washed with 
water, dried over sodium sulfate and evaporated. After 
recrystallization from ethanol/ethyl acetate, there is 
obtained 2- (3 . 4-dihydroxy-5-nitrophenyl)-4H-l-benzopyran- 
4 -one in the form of yellow crystals of m.p. >240° (dec.). 
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Example 65 
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a) 92 ml of n-butyl lithium solution ( 1 . 6M in hexane) are 
added dropwise at -70° within 20 minutes to 33.0 g of 
4 -br omobenzo t r i f luor ide (dissolved in 150 ml of tetra- 
hydrofuran). After stirring at -70° for 45 minutes, 36 g 
of 3 -methoxy-4 -benzyl oxybenzaldehyde (dissolved in 100 ml 
of tetrahydrofuran) are added dropwise thereto at between 
-70° and -60°. The reaction mixture is stirred at -70° for 
2 hours and at 0° for 1 hour, poured into a mixture of ice 
and 100 ml of 2N sulfuric acid and extracted twice with 
500 ml of ether. The combined ether phases are washed with 
saturated sodium chloride solution, dried over sodium 
sulfate and evaporated. There is obtained 4 - (benzyloxy) - 
3 -methoxy-4 • - ( t r if luor omethy 1 ) benzhydr ol which can be used 
directly in the subsequent reaction step. 


b) 52.6 g of 4 - ( benzyl oxy ) -3 -methoxy-4 ' -(trifluoro- 
methyl ) benzhydr ol (dissolved in 500 ml of methylene 
chloride) are treated within 10 minutes at 20° with 30.6 g 
of pyridinium chlorochroraa te and stirred at 20° for 2 
hours. The precipitate formed is subsequently filtered and 
washed with methylene chloride. The filtrate is evaporated 


o 
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and the residue is chromatographed on ISO g of silica gel 
with methylene chloride. After recrystallization from 
methylene chloride/hexane, there is obtained 

4 - ( benzyloxy ) -3-methoxy-4 * - ( tr if luor omethyl ) benzophenone 
of melting point 101°. 

c) 70 ml. of 33 percent hydrobromic acid in acetic acid 
are added within 15 minutes at 10° to 20 g of 
4 _ ( benzyloxy ) - 3 -me thoxy-4 ' — ( tr if luor omethyl ) benzophenone 
(dissolved in 150 ml of methylene chloride). After 
stirring at 20° for 1.5 hours, the reaction mixture is 
poured into 600 ml. of ice-water; the methylene chloride 
phase is separated and the aqueous phase is extracted 
twice more with 100 ml. of methylene chloride. The 
combined methylene chloride phases are washed with 600 ml 
of water, dried over sodium sulfate and evaporated. The 
residue is chromatographed on 150 g of silica gel with 
methylene chloride. After recrystallization from 
methylene chloride/hexane, there is obtained 4-hydroxy- 
3 -me thoxy-4 ' - ( tr i f luor omethyl ) benzophenone of melting 


d) 3.2 ml of 65 percent nitric acid are added dropwise 
within 10 minutes at 20- to 12.8 g of 4-hydroxy-3-methoxy- 
4 • -(trif luoromethyl ) benzophenone (dissolved in 160 ml of 
acetic acid). After stirring for 1.5 hours, the reaction 
mixture is poured into 600 ml of ice-water, and the 
precipitate formed is filtered off. washed with water and 
dissolved in methylene chloride. The methylene chloride 
solution is dried over sodium sulfate and evaporated, and 
the residue is recrystallized from methylene chloride/ 
hexane. There is obtained 4-hydroxy-3-methoxy-5-nitro-4 • - 
( t r i f luor omethyl ) benzophenone of melting point 172°. 

e) 2.0 g of 4-hydroxy-3-methoxy-5-ni tro-4 •- (trif luoro- 
methyl )benzophenone (dissolved in 20 ml of 33 percent 
hydrobromic acid in glacial acetic acid) are stirred at 
90- for 18 hours. Thereupon. 20 ml of 48 percent aqueous 
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hydrobromic acid are added thereto, whereupon the mixture 
is stirred at 110° for an additional 18 hours. The 
reaction mixture is subsequently evaporated under reduced 
pressure and the residue is recrystallized from water. 
There is obtained 

<-f 0 S 3,4 - dihydr oxy-5-ni tro-4 1 - ( t r if luor omethy 1 ) benzophenone of 

|4 melting point 116-118°. 
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a) 18.7 g of 4-hydroxy-3 -methoxy-5-ni tro-4 ' -(trifluoro- 
methyl )benzophenone (dissolved in 250 ml of tetrahydro- 
furan) are treated at room temperature with 27.5 ml of 2N 
potassium hydroxide solution, whereupon the mixture is 
evaporated. The residue is treated with 200 ml of toluene, 
whereupon the mixture is again evaporated. Thereupon, the 
mixture is heated with 400 ml of toluene for 4 hours with 
the separation of water and under reflux. 100 ml of 
toluene are distilled and 10 ml of dimethylf ormamide and 
20 ml of dimethyl sulfate (freshly distilled) are added, 
whereupon the mixture is heated under reflux for 5 hours. 
300 ml of IN sodium hydroxide solution are subsequently 
added at 20°. The reaction mixture is stirred for 30 
minutes and treated with 200 ml of ether. The organic 
phase is separated: the aqueous phase is extracted twice 

more with 100 ml of ether; the combined ether phases are 
dried over sodium sulfate and evaporated, and the residue 
is chromatographed on 70 g of silica gel with methylene 
chloride. After recrystallization from methylene 
chloride/hexane there is obtained 3 . 4 -d imethoxy-5-ni tro- 
4 •_( tr i f luor omethy 1 ) benzophenone of melting point 115°. 


f b) 49.5 g of tin dichloride dihydrate are added to 16.0 g 

y 0 of 3 . 4 -dime thoxy-5-ni tro-4 ' - ( tr i f luoromethyl ) benzophenone 

(dissolved in 300 ml of ethanol), whereupon the mixture is 
35 stirred at 75° for 30 minutes. Thereupon, the reaction 
mixture is poured into 800 ml of ice-water. It is 
neutralized with 28 percent sodium hydroxide solution and 


e 




extracted three times with 600 ml of methylene chloride. The 
combined methylene chloride phases are washed with water, 
dried over sodium sulfate and evaporated. After 
recrystallization from methylene chloride/hexane there is 
obtained 5-amino-3 . 4-dimethoxy-4 • - (trif luoromethyl )benzo- 
phenone of melting point 95-96°. 

c) 3.25 g of 5-amino-3 , 4-dimethoxy-4 •- (tr i f luoromethyl ) - 
benzophenone (dissolved in 50 ml of acetone) are evapor- 
ated under reduced pressure after the addition of 15 ml of 
2N sulfuric acid. The thus-obtained residue is suspended in 
20 ml of acetic acid, diluted with lOO ml of water and 
treated at 5° with a solution of 700 mg of sodium nitrite in 
lO ml of water. It is stirred at 5° for 1 hour. Thereupon, 
the diazonium salt solution is filtered, added at 5° to a 
solution of 2.0 g of sodium cyanide and 1.0 g of copper ( I ) 
cyanide in 20 ml of water and stirred at 5° for 1 hour. 
Thereupon. 200 ml of methylene chloride are added thereto. 
Insoluble constituents are filtered off. The phases are 
separated; the aqueous phase is extracted twice more with 
100 ml of methylene chloride. The combined methylene 
chloride phases are washed with water, dried over sodium 
sulfate and evaporated. The residue is chromatographed on 
30 g of silica gel with methylene chloride. After 
recrystallization from methylene chloride/hexane, there is 
obtained 5-cyano-3 , 4-diraethoxy- 

4 ■- (trif luoromethyl )benzophenone of melting point 130°. 


d) 1.5 g of 5-cyano-3 , 4-dimethoxy-4 ' - (trif luoromethyl ) - 
benzophenone (dissolved in 75 m of methylene chloride) are 
treated at 5° with 2.18 ml of boron tribromide, whereupon 
the mixture is stirred at room temperature for 18 hours. The 
reaction mixture is subsequently diluted with 50 ml of 
methylene chloride. The mixture is heated under reflux for 
an additional 4 hours, treated at -70° with 15 ml of 
methanol, stirred at room temperature for 2 hours, 
evaporated, the residue is dried in vacuo and partitioned 
between ethyl acetate and ice-water. The aqueous phase is 
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extracted twice more with ethyl acetate. The combined ethyl 
acetate phases are dried over sodium sulfate and evaporated. 
The thus-obtained material is stirred at 130° for 6 hours 
with lO ml of acetic anhydride and 1 ml of pyridine. The 
mixture is evaporated and the residue is partitioned between 
5 ice-water and methylene chloride. The methylene chloride 

phase is dried over sodium sulfate and evaporated, and the 
residue is chromatographed on 30 g of silica gel with 
methylene chloride. The thus-obtained diacetate is dissolved 
in lO ml of methanol. The solution is treated with 4.2 ml of 
10 IN sodium hydroxide solution, stirred at 0° for 1 hour, 
neutralized with acetic acid, evaporated and partitioned 
between ethyl acetate and saturated sodium chloride 
solution. The ethyl acetate phases are dried over sodium 
sulfate and evaporated, and the residue is recrystallized 
15 from methylene chloride. There is obtained 5-cyano-3.4- 
fc> dihydroxy-4 ■ - ( tr if luoromethyl ) benzophenone of melting point 

II 204-206° . 

In an analogous manner: 

al) From 2 * -f luoro-4 -hydroxy-3-methoxy-5-ni tr obenzophenone 
there is obtained 3 . 4-dimethoxy-2 ■ -f luoro-5-ni trobenzo- 
phenone of ra.p. 86-88° (from e ther / low-boi 1 ing petroleum 
ether ) , 

bl) from 3 , 4 — d i me t hoxy — 2 ' -fluoro-5 — nitrobenzophenone there 
is obtained 5-amino-3 . 4 -d imethoxy-2 • -f luor obenzophenone of 
m.p. 93-95° (from ether / low-boi 1 ing petroleum ether). 

cl) from 5_amino-3 . 4 -dimethoxy-2 ' -f luor obenzophenone there 
is obtained 5 -benzoyl- 2 . 3-dimethoxy-2 ' -f luorobenzoni tr ile of 
m.p. 132-134° (from methylene chloride/low-boiling petroleum 
ether) and 

dl) from 5 -benzoyl- 2 . 3 -dimethoxy-2 '-fluorobenzonitrile there 
is obtained 5 -benzoyl- 2 . 3-dihydroxy-2 • -f luorobenzo- nitrile 
of m.p. 228-230° (from ether/ low-boi 1 ing petroleum ether). 
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In an analogous manner: 

b2 ) from 3 . 4 -dinethoxy- 5 -nitrobenzophenone there is obtained 
5 -amino- 3 , 4 -dimethoxybenzophenone as an amorphous solid. 

c2) from 5-amino-3 . 4 -dimethoxybenzophenone there is obtained 
5-benzoyl-2 . 3 -diraethoxybenzonitrile of m.p. 98-100° (from 
ether /hexane) and 


f 
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d2 ) from 5 -benzoyl -2 . 3 -dimethoxybenzonitr ile there is 
10 obtained 5 -benzoyl- 2 . 3 -dihydroxybenzonitr ile of m.p. 
212-214° (from ethyl acetate/ether). 

Example 67 




a) A solution of 16.0 g of 3 . 4-dimethoxy-5-nitrobenzoyl 
chloride in 80 ml of pyridine is added dropwise to a 
solution of 2.68 g of l-roethylimidazole and 6.6 g of 
triethyl amine in 80 ml of pyridine, whereupon the mixture is 
stirred at 60° for 3 hours. After treatment with 1.70 ml of 
3N sodium hydroxide solution the mixture is stirred for an 
additional 1 hour and subsequently poured into ice-water. 

The separated grey crystals are filtered under suction and 
taken up in ethyl acetate, whereupon the organic phase is 
dried over magnesium sulfate and the solvent is distilled. 
After recrystallization from ethyl acetate/hexane there is 
obtained 3 . 4-dimethoxy-5-nitrophenyl ( 1-methyl imida zol -2 -yl ) 
ketone in the form of colorless crystals of m.p. 144-145°. 


22 - 


b) 5.0 g of 3,4 -dimethoxy-S-ni t ropheny 1 

( i-methylimidazol-2-yl ) ketone are treated with 50 ml of 
hydrobromic acid (48%). whereupon the mixture is stirred 
under reflux temperature for 2 hours. After cooling the 
separated precipitate is filtered under suction, washed with 
ice-water and recrystallized from ethanol. There is obtained 
3 , 4 _ d i hydroxy- 5 — ni tr opheny 1 (1-methyl- imida zol -2 -yl ) ketone 
hydrobroraide in the form of yellow crystals of decomposition 
point >240° . 


JS1? 
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Example 68 

In analogy to Example 67, from 3 , 4 -dimethoxy-5-ni tro- 
benzoyl chloride and 1 -benzyliroidazole there is obtained 
1 - benzyl imidazol -2 -yl ( 3 . 4-diroethoxy-5-nitrophenyl ) ketone 
in the form of colorless crystals of ra.p. 134-135° (from 
methylene chloride/hexane) and therefrom with hydrogen 
bromide there is obtained l-benzylimidazol-2-yl 
( 3 , 4 -dihydroxy- 5 -nitrophenyl ) ketone hydrobromide as yellow 
crystals of m.p. 218-219° (dec.). 

Example 69 

a) A solution of 10.0 g of 1- [ ( benzyl oxy ) - methyl ] imidazol e 
in 50 ml of acetonitrile is added dropwise within 10 minutes 
while cooling with ice to a solution of 13.0 g of 
3 , 4 -d ime t hoxy-5 -ni t r obenzoy 1 chloride and 5.4 g of 
tr i ethyl ami ne in 80 ml of acetonitrile so that the 
temperature does not exceed 25°. The mixture is subsequently 
stirred for an additional 3 hours, whereupon the solvent is 
distilled. After treatment with water, the mixture is 
extracted with ethyl acetate. After two-fold washing with 
water, the organic phase is dried over sodium sulfate and 
evaporated. The resulting oil is chromatographed on 600 g of 
silica gel with toluene/ethyl acetate (95:5). There is 
obtained 1- [ { benzyl oxy ) methyl ]imidazol-2-yl 

( 3 . 4 -dimethoxy- 5 -nitrophenyl ) ketone as a yellowish oil. 

b) In analogy to Example 67b) there is obtained after 
treatment with hydrobromic acid 3 . 4 -d ihydr oxy-5-ni tr o- 
phenyl ( imidazol -2-yl ) ketone hydrobromide as yellow 
crystals of m.p. 247-248°. 

Example 70 


a) A solution of 25.0 g of 3 -bromoquinoline is dissolved in 
200 ml of dry ether and cooled to -60®. At this temperature 
there are added dropwise within 15 minutes 75.1 ml of a 1.6 


$1 


molar solution of n-butyllithium . whereupon the mixture is 
stirred for 10 minutes. A solution of 26.5 g of vanillin 
benzyl ether in 250 ml of dry ether is added dropwise 
thereto at -60°, the mixture is subsequently stirred at room 
temperature for 3 hours, poured into about 1.5 1 of 
ice-water and extracted three times with 600 ml of ethyl 
acetate each time. The organic phase is washed with water, 
dried over sodium sulfate and evaporated. The resulting oil 
is chromatographed on 1 Kg of silica gel with methylene 
chloride/ethyl acetate (1:1). The crystalline crude product 
obtained is recrystallized from ethyl acetate. There is 
obtained 

a _ [ 4 _ (benzyloxy) -3-methoxyphenyl ] -3-quinol ineroet ha nol in 
the form of colourless crystals of m.p. 124-125°. 

b) A solution of 6.2 g of a- [ 4 - ( benzy 1 oxy ) - 

3- methoxyphenyl ] -3-quinol inemethanol in 200 ml of methylene 

chloride is treated with 62 g of manganese dioxide and 
stirred at the reflux temperature 2 hours. After cooling the 
precipitate is filtered under suction and washed with 
methylene chloride. The filtrate is evaporated and the oil 
obtained is dissolved in hot ether, whereupon the solution 
is treated with a small amount of pentane. The separated 
crystals are filtered under suction. There is obtained 

4 - ( benzyloxy) - 3 -methoxyphenyl ( 3 -qu inol iny 1 ) Ketone in the 
form of colorless crystals of m.p. 110-111°. 

c) 11.0 g of 4 - (benzyloxy ) - 3 -me thoxypheny 1 ( 3-quinol inyl ) 

Ketone are treated with 50 ml of tr if luoroacet ic acid, 
whereupon the mixture is stirred at room temperature for 2 
hours. After distillation of the tr if luoroacetic acid, the 
residue is treated twice with 50 ml of ethanol each time and 
the solvent is distilled each time. The oil obtained 
crystallizes upon treatment with ethanol. After 
recrystallization from ethanol, there is obtained 

4 _hydroxy- 3 — me thoxypheny 1 ( 3-quinol inyl ) Ketone in the form 

of yellowish crystals of m.p. 196-197°. 
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d) A solution of 1.91 rol of 65 percent nitric acid in 20 ml 
of glacial acetic acid is added dropwise to a solution of 
5.5 g of 4-hydroxy-3-methoxyphenyl ( 3-quinol inyl ) ketone in 
300 ml of glacial acetic acid at 150° and the mixture is 
then stirred at this temperature for an additional 2 hours. 
The mixture is then poured into ice-water and extracted 
three times with 300 ml of ethyl acetate each time. The 
organic phase is washed five times with 100 ml of water each 
time, dried over sodium sulfate and evaporated. After 
treatment of the residue with ethyl acetate, there is 
obtained 4-hydroxy-3-methoxy-5-ni trophenyl (3-quinolinyl ) 
ketone in the form of yellow crystals of ra.p. 220-221° 
(dec.). 


e) 820 mg of 4-hydroxy-3-methoxy-5-ni trophenyl 
( 3 -quinolinyl) ketone are treated with 50 ml of 48 percent 
hydrobromic acid and held at the reflux temperature for 3 
hours. After distillation of the hydrobromic acid at 50°. 
the residue is treated with 70 ml of hot water and the 
insoluble constituent is filtered under suction. There is 
obtained 3 . 4-dihydroxy-5-ni trophenyl (3-quinolinyl) ketone 
hydrobromide in the form of yellow crystals of m.p. 270° 
(dec . ) . 


C^/C- 2 5 


Example 71 
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In analogy to Example 70 there is obtained 
a- £ 4- (benzy loxy ) -3 -met hoxy phenyl ) - 4 -quinol ineme thanol as 
colorless crystals of m.p. 117-118° (ethyl acetate), 
therefrom with manganese dioxide there is obtained 
4-(benzyloxy) -3 -met hoxy phenyl (4-isoquinolinyl ) ketone as 
colorless crystals of m.p. 126.5-127.5°. therefrom with 
tr if luoroacetic acid there is obtained 4-hydroxy-3- 
methoxy phenyl (4-isoquinolinyl) ketone as yellow crystals of 
m.p. 197.5-198.5° and therefrom by nitration with nitric 
acid in glacial acetic acid and subsequent treatment with 
hydrobromic acid, there is obtained 

3 . 4-dihydroxy-5-ni trophenyl (4-isoquinolinyl) ketone 
hydrobromide as yellow crystals of m.p. 256° (decry. “ 


°t I 
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In analogy to Example 70 there is obtained 
a- ( 4 - (benzyl oxy ) -3-methoxypheny 1 ] -2 -naphtha lenemet ha no 1 as 
colorless crystals (ethyl acetate/hexane) of m.p. 113-114°. 
therefrom with manganese dioxide there is obtained 
4 _ ( benzyl oxy ) — 3 — met hoxypheny 1 (2-naphthyl) ketone as 
colorless crystals (ethyl acetate/hexane) of m.p. 104-105°. 
therefrom by treatment with tr if luoroacetic acid and 
nitration with nitric acid in glacial acetic acid there is 
obtained 4-hydroxy-3-methoxy-5-nitrophenyl (2-naphthyl) 
ketone as yellow crystals of m.p. 187-188° and therefrom by 
treatment with hydrobromic acid there is obtained 
3 , 4 -d ihydr oxy- 5 -ni t r opheny 1 (2-naphthyl) ketone as yellow 
crystals of m.p. 184-185°. 

Example 73 


jD a) A solution of 20.0 g of 3-phenylpropyl bromide in 300 ml 

>3 | of ether is treated at -60° while stirring within 15 minutes 

20 with a solution of 71.8 ml of t ert . butyl 1 i thiura (1.4 molar) 
in pentane. After 10 minutes there is added dropwise at this 
temperature within 15 minutes a solution of 22.14 g of 
vanillin benzyl ether in 200 ml of ether, whereupon the 
mixture is stirred for an additional 2 hours. The mixture is 
2S poured into 1 1 of ice-water and extracted three times with 
500 ml of ethyl acetate each time. The organic phase is 
washed twice with 200 ml of water each time, dried over 
sodium sulfate and evaporated. The oil obtained is 
chromatographed on 1 kg of silica gel with methylene 
30 chloride. The crystals obtained are recrystallized from 
ether /pentane . There is obtained 

4-(benzyloxy)-3-methoxy-a- (3-phenylpropyl )benzyl alcohol 
f'Y in the form of colorless crystals of m.p. 71-73°. 


f 

Co 


b) A solution of 9.0 g of 4 - (benzyloxy ) -3- 
-methoxy-a- ( 3-phenylpropyl ) benzyl alcohol in 250 ml of 
methylene chloride is treated with 90 g of manganese dioxide 





and held at the reflux temperature for 2 hours. After 
cooling, the precipitate is filtered under suction and 
washed with methylene chloride. The filtrate is evaporated 
and the residue is recrystallized from ethyl acetate/ether. 
There is obtained 4 • - (benzyloxy ) -3 • - 
5 methoxy- 4 -phenylbutyrophenone in the form of. colorless 
crystals of m.p. 81-82°. 


C) A solution of 7.0 g of 4 •- (benzyloxy ) -3 * - 
methoxy- 4 -phenylbutyrophenone in 40 ml of 33 percent 
hydrobromic acid in glacial acetic acid is stirred at room 
temperature for 5 hours and subsequently poured into 500 ml 
of ice-water. The solution is adjusted to pH 6.0 by the 
addition of cone, ammonia and extracted three times with 
250 ml of ethyl acetate each time. The organic phase is 
washed three times with 50 ml of water each time, dried over 
sodium sulfate and evaporated. The oil obtained is dissolved 
in 20 ml of ether, whereupon the solution is treated with 
hexane until it becomes turbid and is left to crystallize 
out. There is obtained colorless 4 ' -hydroxy- 

3 • -methoxy-4 -phenylbutyr ophenone of m.p. 91-92°. 


30 


d) A solution of 0.79 ml of 65 percent nitric acid in 25 ml 
of glacial acetic acid is added dropwise to a solution of 
2.2 g of 4 ' -hydroxy-3 1 -methoxy-4- pheny 1 butyr ophenone m 
25 ml of glacial acetic acid and the mixture is stirred at 
room temperature for an additional 2 hours. The mixture is 
poured into 150 ml of ice-water and. after treatment with 
20 ml of 3N hydrochloric acid, extracted three times with 
75 ml of ethyl acetate each time. The organic phase is 
washed with water, dried over sodium sulfate and evaporated. 
The crude product obtained is taken up in ethyl acetate and 
filtered over 75 g of silica gel. After recrystallization 
from acetonitrile, there is obtained 

4 • -hydroxy-3 ■ -methoxy-S ■ -nitro-4-phenylbntyrophenone in the 

form of yellow crystals of m.p. 120-121°. 


35 
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e) 1.0 g of 4 ' -hydroxy-3 • -nethoxy-5 * -nitro-4- 
phenylbutyrophenone is held at 200° for 1 hour with 8 g of 
pyridine hydrochloride. The reaction mixture is poured while 
still warm into ice-water and extracted with ethyl acetate. 
The organic phase is washed with IN hydrochloric acid and 
subsequently with water, dried over sodium sulfate and 
evaporated. The darX residue obtained is chromatographed on 
a 30-fold amount of silica gel with ethyl acetate. From 
methylene chloride/hexane there is obtained 

3 4 ' -dihydroxy-5 1 -nitro-4-phenylbutyrophenone in the form 
of yellow crystals of m.p. 118-119°. 


ecj/e. 


Example 74 


to 


a) A solution of 14.68 g of potassium cyanide in 20 ml of 
water is added to a solution of 10.0 g of 

3 , 4 -d ime thoxy- 5 -nitrobenzal d ehyd e in 100 ml of dioxane. 
18.81 ml of 37 percent hydrochloric acid are now added 
dropwise thereto within 30 minutes while stirring 
vigorously. After the addition of 120 ml of ether, the 
excess hydrogen cyanide gas is driven off by passing argon 
through the mixture. The reaction mixture is filtered a 
siliceous earth filter aid. and the organic phase is washed 
with water dried over sodium sulfate and evaporated. The 
a-hydroxy-3 . 4 -d ime thoxy- phenylacetonitrile (yellowish 
oil) which is formed is dissolved in 200 ml of ether, 
whereupon the solution is treated with 20 ml of ethanol, 
cooled to 0° and hydrochloric acid gas is passed in for 30 
minutes. After 3 hours, the separated colorless precipitate 
is filtered under suction and recrystallized from 
ethanol/ether. There is obtained ethyl 
(3 . 4-dimethoxy-5-nitrophenyl ) hydroxy- acetimidate 
hydrochloride . 


b) 19.7 g of ethyl ( 3 . 4-dimethoxy-5-ni tro- 
phenyl ) hydroxyacet imida t e are dissolved in 500 ml of 
ethanol. 6.73 g of o-phenylenediamine are added, the mixture 
is stirred at room temperature for 2 hours and subsequently 


^y 
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held at the reflux temperature overnight. After distillation 
of the solvent, the residue is treated with 50 ml of water, 
made alkaline with sodium carbonate solution and extracted 
twice with 250 ml of methylene chloride each time. The 
organic phase is washed with water, dried over sodium 
5 sulfate and evaporated. The orange residue obtained is 
chromatographed on 400 g of silica gel with methylene 
chloride/ethyl acetate (1:1). From ether/hexane there is 
obtained a- ( 3 . 4-dimethoxy-5- 

-nitrophenyl ) - 2 -benzimidazolemethanol in the form of 
10 yellowish crystals of m.p. 50° (dec.). 


f c) 13.2 g of a-( 3 . 4 -dimethoxy-S-nitro- 

phenyl ) - 2 -benzimidazolemethanol are dissolved in 200 ml of 
methylene chloride and. after treatment with 130 g of 
15 manganese dioxide, the mixture is stirred at the reflux 

temperature for 2 hours. After filtration, the solvent is 

distilled. There is obtained 2 -benz imidazolyl 

(3.4 -d imethoxy-5-ni tr opheny 1 ) ketone in the form of 

W yellowish crystals of m.p. 212-213°. 

20 

f d) 1.0 g of 2 -benz imida zoly 1 ( 3 . 4 -d imethoxy- 5-ni trophenyl ) 

ketone and 8.0 g of pyridine hydrochloride are held at 200° 
for 60 minutes. The dark solution is poured while still warm 
into ice-water and extracted three times with 100 ml of 
25 ethyl acetate each time. The organic phase is washed with 
water, dried over sodium sulfate and evaporated. After 
recrystallization from ethyl acetate/ hexane, there is 
obtained 2 -benzimidazolyl ( 3 . 4 -dihydroxy- 5 -ni trophenyl ) 

IS ketone in the form of yellow crystals of m.p. 249-250°. 

30 
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Example 75 


f a) 30.0 g of 3,4 -d imethoxy- 5 -ni trobenzoic acid are 

dissolved in 250 ml of t e t r ahyd r of ur an and. after the 
Ho 35 addition of 21.85 g of 1 . 1 • -carbonyldi imidazole . the mixture 
is stirred at the reflux temperature for 2 hours. The 
mixture is poured into 300 ml of ice-water and the 


9 
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precipitated crystals are filtered under suction after 
stirring for 30 minutes. The crystals are taken up in 
methylene chloride, whereupon the organic phase is washed 
with water, dried over sodium sulfate and evaporated. After 
crystallization from methylene chloride/hexane, there is 
5 obtained 1- ( 3 . 4-dimethoxy-5- nitrobenzoyl ) imidazole in the 
l ^ form of colorless crystals of m.p. 136-137°. 

f b) 10.0 g of 1— (3,4-d imethoxy— 5 -ni tr obenzoy 1 ) imidazole in 

50 ml of dimethylf ormamide are treated with 6.95 g of 
10 acetamidoxime . whereupon the mixture is stirred at 70° for 1 
hour. After cooling, the mixture is poured into 500 ml of 
ice-water and stirred for 30 minutes. The separated crystals 
are filtered under suction and washed with water. After 
crystallization from ethyl acetate there is obtained 
tyo n '-[( 3 . 4 -d imethoxy- 5 -nit r obenzoy 1 ) oxy ] acetamid ine in the 

IV form of colorless crystals of m.p. 165-166°. 

fH 0 C ) 2.0 g of N ' - [ ( 3 . 4 -dime thoxy-5-ni tr obenzoy 1 ) oxy ] 

acetamidine are held at reflux temperature for 1 hour in 
20 20 ml of glacial acetic acid. After distillation of the 

acetic acid, the crystalline residue is recrystallized from 
ether /hexane . There is obtained 5-(3.4- 

dimethoxy-5-ni tr ophenyl ) -3-methyi -1 . 2 . 4 -oxadiazol e in the 
form of colorless crystals of m.p. 111°. 






31 


d) 2.5 g of 5- ( 3 , 4 -d imet hoxy-5-ni t r opheny 1 ) - 
3 -methyl-l . 2 . 4 -oxadiazole are dissolved in 70 ml of 
methylene chloride. After cooling to -60° there is added 
dropwise thereto within 20 minutes while stirring a solution 
of 23.62 g of boron tribromide in 50 ml of methylene 
chloride, whereupon the mixture is held at the reflux 
temperature for 48 hours. After cooling to -60°. the mixture 
is treated with 60 ml of ethanol and subsequently stirred at 
room temperature for 30 minutes. The yellow solution is 
evaporated to dryness, whereupon the residue is treated 
three times with 100 ml of toluene/ethanol (1:1) each time 
and the solvent is distilled each time. After 





N 
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crystallization from ethanol, there is obtained 

5- ( 3 -met hy 1 -1 . 2 , 4-oxadiazol-5- yl ) -3-ni tropyr ocatechol in 

the form of yellow crystals of m.p. 201-202°. 

Example 76 


e 

'h i 






a) 143.8 ml of n-butyllithiura solution (1.53M in hexane) 
are added dropwise at -70° within 30 minutes to 35.0 g of 
l-bromo-2-f luorobenzene (dissolved in 600 ml of tetra- 
hydrofuran). After stirring at -70° for 60 minutes 48.5 g of 
10 3-methoxy-4 -benzyloxybenzaldehyde (dissolved in 450 ml of 
tetrahydrofuran) are added dropwise thereto during 30 
minutes. The reaction mixture is stirred at -70° for 2 hours 
and at 0° for 30 minutes, poured into a mixture of ice and 
150 ml of 2N sulfuric acid and extracted three times with 
1S 500 ml of ether. The combined ether phases are washed with 
saturated sodium chloride solution, dried over sodium 
sulfate and evaporated. There is obtained 

4 _ ( benzyl oxy )-2 ' -fluoro-3 ' -me t hoxy benz hy d r o 1 as a yellowish 
oil which can be used directly in the subsequent reaction 

20 

step. 


4 ° 


In an analogous manner: 

al) From 3-methoxy-4 -benzyloxybenzaldehyde and l-bromo-3- 
f luorobenzene there is obtained 4 - ( benzy 1 oxy ) - 3 ' - 
f luoro-3-methoxybenzhydrol as an oil; 


0 a 2 ) from 3-methoxy-4 -benzyloxybenzaldehyde and l-bromo-4- 

Vo f luorobenzene there is obtained 4 - ( benzyloxy ) -4 • -f luoro- 

3 -methoxybenzhydrol as an oil; 


f a3 ) from 3-methoxy-4-benzyloxybenzaldehyde and 1-bromo- 

2, 6-dif luorobenzene there is obtained 4 - ( benzy 1 oxy ) - 

Vi? 2* , 6 ' -difluoro — 3 - me t hoxy benz hydr ol as an oil; 

35 


^ a4) from 3-methoxy-4 -benzyloxybenzaldehyde and l-bromo-2- 

Vo chlorobenzene there is obtained 4 - ( benzy loxy ) -2 ' -chi or o- 

3 -raethoxybenzhydrol as an oil;. 
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as) from 3-raethoxy-4-benzyloxybenzaldehyde and l-bromo-3- o 

chlorobenzene there is obtained 4- ( benzyloxy ) -3 ' -chloro- <b 

3 -methoxybenzhydrol as an oil; 

a6) from 3 -methoxy- 4 -benzyloxybenzaldehyde and l-bromo-4- ° 

chlorobenzene there is obtained 4- (benzyloxy ) -4 • -chloro- & 

3 - methoxybenzhydrol as an oil; 

a7) from 4-benzyloxy-3-methoxybenzaldehyde and 

2 -bromo toluene there is obtained 4- (benzyloxy ) -3-methoxy- e 

2 ' -methylbenzhydrol as an oil; 

a8) from 3 -methoxy-4 -benzyloxybenza ldehyde and 

4 - bromotoluene there is obtained 4 -( benzyloxy ) -3 -methoxy- e> 

4 ' -methylbenzhydrol as an oil; 

a 9 ) from 3 -met hoxy-4 -benzyloxybenza Idehyd e and 

1 -bromobenzonitrile there is obtained 4 - ( benzy 1 oxy ) -2 • - o 

cyano-3-methoxybenzhydrol as an oil and 


alO) from 3 -me thoxy-4 -benzy 1 oxybenza ldehyde and 

l-brorao-2-tr if luoromethylbenzene there is obtained 
4 - ( benzyloxy ) - 3 -met hoxy-2 (tr if luor omet hy l)benzhydrol as an 
oil . 


b) 69.8 g of 4 - ( benzyloxy ) -2 ' -f luor o- 3 -met hoxybenzhydr ol 
(dissolved in 600 ml of methylene chloride) are treated 
within 30 minutes at 20° with 45.3 g of pyridinium 
chlorochr ornate and stirred at 20° for 3 hours. The 
precipitate formed is subsequently filtered and washed with 
methylene chloride. The filtrate is evaporated and the 
residue is filtered on 100 g of silica gel with ether. After 
recrystallization from ether, there is obtained 
4-(benzyloxy)-2 ' -f luoro-3-methoxybenzophenone of m.p. 
118-120° . 

In an analogous manner: 
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bl) From 4- (benzyloxy) -3 ' -f luoro- 3 -methoxybenzhydrol there 
is obtained 4- (benzyloxy )-3 • -f luoro- 3 -methoxybenzophenone as 
an amorphous solid; 


f Ho 

i H 


b2 ) from 4- (benzyloxy ) -4 ' -f luoro- 3 -methoxybenzhydrol there 
is obtained 4- (benzyloxy ) -4 • -f luoro- 3 -methoxybenzophenone of 
m.p. 99-101° (from ether /hexane ) ; 




L 

<1 


b3) from 4- (benzyloxy ) -2 ' . 6 ' -dif luor o- 3 -methoxybenzhydrol 
there is obtained 4-(benzyloxy)-2 • , 6 • -dif luoro-3 -methoxy- 
benzophenone of m.p. 139-141° (from methylene 
chloride/ether); 


f 


\H 


b4 > from 4 - (benzyloxy ) -2 ■ -chloro-3-methoxybenzhydrol there 
is obtained 4 -( benzyloxy ) - 2 ' -chloro-3 -methoxybenzophenone of 
m.p. 128-130° (from ether): 


e 


T 


b5 ) from 4- ( benzyloxy ) -3 ' -chloro-3-methoxybenzhydrol there 
is obtained 4 -( benzyloxy ) -3 • -chloro-3-methoxybenzophenone as 
an amorphous solid; 


f V<0 


L 


n 


b6) from 4 - (benzyloxy ) -4 ’ -chloro-3-methoxybenzhydrol there 
is obtained 4 - ( benzy 1 oxy ) -4 • -chi or o- 3-met hoxybenzophenone of 
m.p. 106-108° (from methylene chloride/hexane); 




T 


b7) from 4- (benzyloxy) -3-methoxy-2 ■ -methylbenzhydrol there 
is obtained 4 - ( benzy 1 oxy ) - 3 -me thoxy-2 • -met hy lbenzophenone of 
m.p. 86-88° (from isopropyl ether); 




L 


b8 ) from 4- (benzyloxy) -3-methoxy-4 ■ -methylbenzhydrol there 

is obtained 4 - (benzyloxy ) -3-methoxy-4 • -methylbenzophenone of 
m.p. 79-81° (from ether /hexane) ; 


f 


b9 ) from 4 - (benzyloxy ) -2 1 -cyano-3-methoxybenzhydrol there is 
obtained 4 -( benzy loxy ) -2 ' -cyano-3 -methoxybenzophenone as an 
amorphous solid and 


f Vo 


blO ) from 4- (benzyl oxy ) - 3 -me thoxy-2 * — (trifluoro- 

methyl ) benzhydrol there is obtained 4 -( benzy loxy ) -3- 


• G 


in 
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methoxy-2 ' -( trif luoromethyl ) benzophenone of m.p. 103-105° 
(from ether) . 


f 

1 ( * 


5 


lO 


Ho 


15 


c) 170 ml of 33 percent hydrobromic acid in glacial acetic 
acid are added at 20-25° within 20 minutes to 42.4 g of 
4 _ ( benzyl oxy ) -2 ' -f luoro- 3 -methoxy benzophenone (dissolved in 
450 ml of methylene chloride). After stirring at 20° for 1.5 
hours, the reaction mixture is poured into 750 ml of 
ice-water; the methylene chloride phase is separated and the 
aqueous phase is extracted twice more with 200 ml of 
methylene chloride. The combined methylene chloride phases 
are washed with 1200 ml of water, dried over sodium sulfate 
and evaporated. In order to remove the resulting benzyl 
bromide, the oily residue is treated with hexane and 
decanted off. There is obtained 

2 ' -f luoro-4 -hydroxy-3 -methoxybenzophenone as a yellowish oil 
which can be used directly in the subsequent reaction step. 




In an analogous manner: 



20 


cl) From 4- (benzyl oxy ) — 3 • -fluoro-3 -methoxybenzophenone there 
is obtained 3 • -f luoro- 4 -hydroxy-3-methoxybenzo- phenone of 
m.p. 133-135° (from methylene chloride/low- boiling 
petroleum ether): 


Y 9 c 2 ) from 4 - ( benzyloxy ) -4 ■ -f luoro-3-me thoxy benzophenone there 

L is obtained 4 ' -f luoro-4-hydroxy-3-methoxybenzo- phenone of 

m.p. 139-141° (from ether); 


f Ho 

t 30 
n 


c 3 ) from 4- (benzyloxy) -2 * , 6 ' -dif luoro- 3 -methoxybenzo- 
phenone there is obtained 2 * , 6 * -dif luoro- 4 -hydroxy-3- 
me thoxybenzophenone of m.p. 130—132° (from methylene 
chloride/low-boiling petroleum ether); 


6 


e 


V <b 
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c 4 ) from 4 -( benzyl oxy ) -2 * -chloro- 3 -methoxybenzophenone there 
is obtained 2 • -chloro-4-hydroxy-3-methoxybenzo- phenone as 
an amorphous solid: 
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C 5 ) from 4- (benzyloxy ) -3 ' -chloro-3-methoxybenzophenone there 
[_ is obtained 3 ’ -chloro-4 -hydroxy- 3-methoxybenzo- phenone of 

[4 m.p. 136 - 138 ° (from methylene chloride); 


Ho 

^ L 

U 
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c6) from 4- (benzyloxy ) -4 * -chloro-3-methoxybenzophenone there 
is obtained 4 ' -chloro-4 -hydroxy-3-methoxybenzo- phenone of 
m.p. 114-116° (from methylene chloride/low- boiling 
petroleum ether); 


io 

il 


c7 ) from 4-(benzyloxy)-3-roethoxy-2 • -methylbenzophenone there 
is obtained 4-hydroxy-3-methoxy-2 ' -methylbenzo- phenone of 
m.p. 103-105° (from isopropyl ether); 


il 


15 


c 8 ) from 4- (benzyloxy ) -3 -methoxy-4 • -methylbenzophenone there 
is obtained 4-hydroxy-3-methoxy-4 • -methylbenzo- phenone of 
m.p. 103-105° (from ether/low-boil ing petroleum ether); 


f 

H 

20 


c 9 ) from 4 - ( benzyloxy ) — 2 ' -cyano- 3 -me t hoxy benzophenone there 
is obtained 2 ' -cyano-4 -hydroxy-3-methoxybenzophenone of m.p. 
124-126° (from ether /n-hexane ) and 


•e *10 


25 


clO) from 4-(benzyloxy ) -3 -methoxy-2 ■ - ( tr if luoro- 

methyl ) benzophenone there is obtained 4 -hydr oxy- 3 -methoxy- 
2 '-( tr if luoromethyl ) benzophenone of m.p. 115-117° (from 
ether ) . 


e 

Ho 
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d) 7.8 ml of 65 percent nitric acid are added dropvise at 
20° within 20 minutes to 29.4 g of 2 ' -f luoro-4 -hydroxy-3 - 
methoxybenzophenone (dissolved in 450 ml of acetic acid). 
After stirring for 1.5 hours, the reaction mixture is poured 
into 2 1 of ice-water and the precipitate formed is filtered 
off, washed with water and dissolved in methylene chloride. 
The methylene chloride solution is washed with water, dried 
over sodium sulfate and evaporated. The residue is 
recrystallized from methanol. There is obtained 
2 ' -f luoro-4-hydroxy-3-methoxy-5-ni trobenzophenone of m.p. 
127-129°. 


Jo/ 


f 


■e 

IM 


In an analogous, manner: 

dl) From 3 * -f luoro-4 —hydroxy- 3 — methoxybenzophenone there is 
obtained 3 • -f luoro-4-hydroxy-3-methoxy-5-nitrobenzo- phenone 
of m.p. 168-170° {from methanol): 


f 

f 


Ho 

l 


il 
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d2 ) from 4 ' —fluoro— 4 —hydroxy— 3— methoxybenzophenone there is 
obtained 4 1 -f luoro-4-hydroxy-3-methoxy-5-ni trobenzo- phenone 
of m.p. 126-128° (from ether): 

d 3 ) from 2 ' . 6 ' -d if luoro-4 -hydroxy- 3 -methoxybenzophenone 
there is obtained 2 • . 6 • -dif luoro-4-hydroxy-3-methoxy-5- 
ni trobenzophenone of m.p. 147-149° (from methanol): 


d4) from 2 ' -chloro-4 — hyd r oxy-3 -methoxybenzophenone there is 
L 15 obtained 2 1 .chloro-4-hydroxy-3-raethoxy-5-nitrobenzo- phenone 
of m.p. 123-125° (from ether): 




r 


IH 


20 


d 5 ) from 3 ' -chi or o- 4 -hyd r oxy— 3 -me thoxy benzophenone there is 
obtained 3 ' -chloro-4-hydroxy-3-methoxy-S-nitrobenzo- phenone 
of m.p. 152-154° (from methanol): 


e 1 i: 


1 

IV 


d 6 ) from 4 ' -chloro — 4- hy d r oxy - 3 — me t hoxy be nz ophenone there is 
obtained 4 • -chloro-4 -hydroxy-3 -methoxy-5-ni trobenzo- phenone 
of m.p. 129-131° (from methylene chloride/low- boiling 
petroleum ether): 


f 

i H 


d7 ) from 4-hydroxy-3-methoxy-2 ' -me thylbenzophenone there is 
obtained 4-hydroxy-3-methoxy-2 ' -methyl-5-nitrobenzo- phenone 
of m.p. 125-127° (from ethanol); 


' t 

iy 


d 8 ) from 4-hydroxy-3-methoxy-4 ' -met hyl benzophenone there is 
obtained 4-hydroxy-3-methoxy-4 ' -methyl-5-ni trobenzo- phenone 
of m.p. 137-139° (from methylene chloride/ether); 




L 


d 9 ) from 2 ' -cyano-4 -hyd r oxy-3 -methoxybenzophenone there is 
obtained 2 ’ -cyano-4 -hydroxy-3 -raethoxy-5-ni trobenzophenone of 
m.p. 163-164° (from methanol): 



dlO) from 4-hydroxy-3-raethoxy-2 • - ( trif luoromethyl ) - 

benzophenone there is obtained 4-hydroxy-3-methoxy-5- 
nitro-2'- (trif luoromethyl ) benzophenone of m.p. 138-140° 
(from methylene chloride/low-boiling petroleum ether); 


in 


dll) from 4-hydroxy-3 . 4 • -dimethoxybenzophenone there is 

obtained 4-hydroxy-3 • . 4 • -dimethoxy-5 -ni tr obenzophenone of 
m.p. 134-136° (from methanol) and 


f 


t 




di2 ) from 4-hydroxy-3 . 3 ' . 4 ' -tr imethoxybenzophenone ther 

is obtained 4-hydroxy-5-nitro-3 . 3 ' . 4 ' -tr iroethoxy- 
benzophenone of m.p. 178-180° (from methanol). 




h 


e) 24.8 g of 2 ' -fluoro-4 -hyd r oxy — 3 -me thoxy- 5 -ni trobenzo 
phenone (dissolved in 120 ml of glacial acetic acid. 100 ml 
of 33 percent hydrobromic acid in glacial acetic acid and 
68 ml of 48 percent aqueous hydrobromic acid) are boiled 
under reflux for 4 hours. The reaction mixture is 
subsequently evaporated under reduced pressure and the 
residue is distilled with toluene. The residue is dissolved 
in methylene chloride, washed with water, dried over sodium 
sulfate, filtered and evaporated; The product is 
crystallized from methylene chloride/low-boiling petroleum 
ether. There is obtained 2 ' -f luoro-3 . 4- 
dihydroxy-5-nitrobenzophenone of m.p. 169^-171°. 




In an analogous manner: 


f el) From 3 • -f luoro-4-hydroxy-3-methoxy-5-nitrobenzophenone 

l_ there is obtained 3 • -f luoro-3 . 4-dihydroxy-5-nitrobenzo- 

| <{ 30 phenone of m.p. 124-126° (from methylene chloride); 


e 


H 


3S 


e 2 ) from 4 ' -f luoro-4-hydroxy-3 -methoxy-5-ni tr obenzophenone 
there is obtained 4 • -f luoro-3 . 4 -dihydroxy- 5 -nitrobenzo- 
phenone of m.p. 171-173° (from methylene chloride); 


“T 


\H 


e 3 ) from 2 • . 6 • -dif luoro-4-hydroxy-3-methoxy-5-ni trobenzo- 
phenone there is obtained 2 ■ . 6 • -d i f luor o-3 . 4 -d i hydr oxy-5- 
-nitrobenzophenone of m.p. 194-196° (from methanol); 



^ e4) from 2 ' -chloro-4-hydroxy-3-methoxy-5-nitrobenzo- 

phenone there is obtained 2 • -chloro-3 . 4-dihydroxy-5-nitro- 
j^| benzophenone of m.p. 129-131° (from methylene chloride/ 

low-boiling petroleum ether); 


f 

L 

m 


e5) from 3 * -chloro-4 -hydroxy-3-methoxy-5-ni trobenzo- 
phenone there is obtained 3 • -chloro-3 . 4-dihydroxy-5-ni tro- 
benzophenone of m.p. 143-145° (from methylene chloride/ 
low-boiling petroleum ether); 


' r 

\H 


e6) from 4 ' -chloro-4-hydroxy-3-methoxybenzophenone there is 
obtained 4 ' -chloro-3 . 4-dihydroxybenzophenone of m.p. 

174-176° (from methylene chloride); 


f 4 * 
L 


e7) from 4 -hydroxy-3 -methoxy-2 • -methyl-5-nitrobenzo- 
phenone there is obtained 3 , 4 -d i hydroxy-2 * -me thy 1 -S-ni tro- 
benzophenone of m.p. 164-166° (from methylene chloride); 


e8) from 4-hydroxy-3-methoxy-4 * -methyl -5-ni tr obenzo- 
phenone there is obtained 3 , 4 -d ihydroxy-4 ' -methyl -5-nitro- 
benzophenone of m.p. 146-148° (from methylene chloride); 


/ Ho 


f 


IV 
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e9) from 2 ' -cya no-4 -hydr oxy- 3 -me t hoxy- 5 - ni t r obenz ophenone 
there is obtained 2 • -cyano-3 . 4 -d i hydr oxy-5-ni trobenzo- 
phenone of m.p. 159-161° (from methanol); 


c elO) from 4-hydroxy-3-methoxy-5-nitro-2'-(trifluoro- 

methyl ) benzophenone there is obtained 3 , 4 -d i hyd r oxy- 5 - 
t /6i v / nitro- 2 '-( tr if luoromethyl ) benzophenone of m.p. 146-148° 

(from methanol); 

30 


e 


ell) from 4-hydroxy-3 . 4 • -dimethoxy-5-ni t r obenzophenone there 
is obtained 5-ni tr o- 3 . 4 . 4 ' -tr ihydr oxybenzophenone of m.p. 
212-214° (from methanol/methylene chloride) and 


f 

IH 


el2 ) from 4 -hydroxy-5-ni tr o-3 . 3 • . 4 • -tr imethoxybenzo- phenone 
there is obtained 5-ni tro-3 . 3 • . 4 . 4 • - tet rahydroxy- 
benzophenone of m.p. 222-224° (from ether). 


103 





Example 77 


/Ho 


IS 


A suspension of 13.8 g of 2-bromo-3 '. 4 ' -dihydroxy-5 • - 
nitroacetophenone is treated with 9.0 g of 1- (phenethyl ) - 

2 - thiourea in 150 ml of n-butanol and the mixture is heated 
to boiling under reflux for 3 hours. After cooling to room 
temperature, the crystals are filtered under suction and 
crystallized from n-butanol. There is obtained 

3- ni tro-5-[ 2- (phenethyl amino) -4 -thiazolyl ]pyr oca techol 
hydrobromide of m.p. 249-251°. 


GuV C_ 


Example 78 


6 
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In analogy to Example 38. from 2-br omo-3 • , 4 1 - 
dihydroxy- 5 ' -nitroacetophenone and 2-aminobenzophenone there 
is obtained 2- ( 3 . 4-dihydroxy-5-ni trobenzoyl ) -3- phenylindole 
of m.p. 196-198° (from isopropanol). 


o 


fH<> 


IH 


Example 79 

A suspension of 8.3 g of 2-bromo-3 '« 4 * -dihydroxy-5 ' - 
nitroacetophenone is treated with 1- ( 1-adamantyl ) -2- 
thiourea in 90 ml of n-butanol and the mixture is heated to 
boiling under reflux for 4 hours. After cooling to room 
temperature, the crystals are filtered under suction and 
r ecr y s t a 1 1 i z ed from n-butanol. There is obtained 
5- (2- (1-adamantyl amino) -5 -thiazolyl ] -3 -ni tropyr oca techol 
hydrobromide of m.p. 245-247°. 


CU/c 
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Example 80 


•e 




A suspension of 2.6 g of ( 3 . 4 -d ihydr oxy-5-ni tro- 
benzoyl )methyl acetate in 20 ml of ethanol and 20 ml of IN 
hydrochloric acid is heated to boiling under reflux for 5 
hours. The reaction mixture is then evaporated, the residue 
is distilled with toluene and then recrystallized from 
ethanol. There is obtained 2 . 3 •. 4 * -trihydroxy-5 • - 
nitroacetophenone of m.p. 208-210°. 


Co 
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Example 81 

A solution of 4.0 g of n-hexyl 3 . 4 -aihydroxy-S-nitro- 
phenylglyoxylate and 1.5 g of dlaminomaleonitrile in 3S ml 
of ethanol is heated to boiling under reflux for 24 hours. 

The alcohol is then distilled . the residue is dissolved in 
ether, washed with water, dried over sodium sulfate, 
filtered and evaporated. There i s obtained 

6-hydroxy-S- (3 . 4-dihydroxy-S-nitrophenyl)-2. 3-pyrazine- 
dicarbonitrile of m.p. >300* (from ether/methylene chloride). 

Example 82 

a) 4.2 g of 5- (bromoacetyl ) -2 . 3 -dimethoxybenzoni trile 
dissolved in 150 ml of methylene chloride are treated with 
8.9 ml of boron tribromide. The reaction mixture is stirred 
at 20° for 18 hours. It is subsequently poured into 220 ml 
of saturated sodium hydrogen carbonate solution and 100 g of 
ice. adjusted to pH 6 with glacial acetic acid and extracted 
with ethyl acetate. The organic phase is washed with water, 
dried over sodium sulfate and evaporated. There is obtained 
5- (bromoacetyl ) -2 , 3- dihydroxybenzoni tr ile as an amorphous 
solid. 

b) 3-8 g of 5- (bromoacetyl ) -2 . 3 -dihydroxybenzoni trile 
dissolved in 25 ml of N . N-dimethy 1 f ormamide are treated with 
N-phenyl thiour ea and stirred at 100° for 5 hours. 

Thereafter, the solvent is removed by evaporation. The 
residue is treated with 200 ml of IN sodium carbonate 
solution and extracted three times with 100 ml of methylene 
chloride each time. The combined organic phases are washed 
with water, dried over sodium sulfate and evaporated. The 
residue is chromatographed on 30 g of silica gel with ethyl 
acetate. The thus-obtained crude product is treated with 
40 ml of IN hydrochloric acid, evaporated and crystallized 
from acetone. There is obtained 

5- ( 2 -anil ino-4 -thiazolyl ) -2 . 3-dihydroxybenzo- nitrile 
hydrochloride of m.p. 245-247°. 


jot 
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Example 83 
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a) 25 ml of tert . -butyllithium solution (1.4M in hexane) 
are added dropwise at -70° within 10 minutes to 10 g of 
4- (benzyloxy ) — 3 -met hoxy-bromo benzene dissolved in 100 ml of 
tetrahydrof uran . After stirring at -70° for 1 hour, 5 g of 
quinol ine-4-carbaldehyde dissolved in 50 ml of tetra- 
hydrofuran are added dropwise within 30 minutes. The 
reaction mixture is stirred at -40° for 1 hour and at -5° 
for 1 hour, poured into 200 ml of water and adjusted to pH 4 
with glacial acetic acid. The mixture is extracted three 
times with 50 ml of ether each time. The combined ether 
phases are washed with water, dried over sodium sulfate and 
evaporated. There is obtained a- [ 4 -( benzyl- 
oxy ) -3 -met hoxyphenyl ] -4 -quinol inemethanol as an amorphous 
solid. 


^ Qo b) 9.4 g of a- [ 4 - (benzyloxy ) -3 -me thoxypheny 1 ] -4 - ^ 

quinol inemethanol dissolved in 200 ml of methylene chloride 

are treated with 6.5 g of pyridinium chlorochroma te . 

20 ... 

whereupon the mixture is stirred at room temperature for 3 

hours. The insoluble constituents are subsequently filtered 
off. The filtrate is evaporated and the residue is 
chromatographed on 150 g of silica gel with ethyl acetate. 

There is thus obtained 4 - ( benzy 1 oxy ) -3 - me thoxypheny 1 
4-quinolyl Ketone as an amorphous solid. 




c) 15 ml of 33 percent hydrobromic acid in glacial acetic 
acid are added dropwise within 5 minutes at room temperature 
to 7.5 g of 4 -( benzyloxy ) -3-methoxyphenyl 4-quinolyl Ketone 
dissolved in 150 ml of methylene chloride. After stirring at 
20° for 4.5 hours, the reaction mixture is poured 
portionwise into 250 ml of saturated sodium bicarbonate 
solution. The methylene chloride phase is separated; the 
aqueous phase is extracted twice with 100 ml of methylene 
chloride each time. The combined methylene chloride phases 
are dried over sodium 6ulfate and evaporated. The residue iB 
recrystallized from methylene chloride/hexane. There is 
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obtained 4 -hydroxy-3-roethoxypheny 1 4-quinolyl ketone of m.p. 
190-192° . 

d) 0.37 ml of 65 percent nitric acid is added dropwise at 
room temperature to 1.3 g of 4-hydroxy-3-methoxyphenyl 
4-quinolyl ketone. After stirring for 3 hours the reaction 
mixture is poured into ice-water, adjusted to pH 6 with 
cone, ammonia and the precipitate formed is filtered. The 
thus-obtained residue is heated under reflux in 20 ml of 
acetonitrile, whereupon the crystals are filtered at 0°. 
There is obtained 4-hydroxy-3-methoxy-5-ni trophenyl 
4-quinolyl ketone of m.p. 246-248°. 

e) 1 g of 4-hydroxy-3-methoxy-5-ni trophenyl 4-quinolyl 
ketone dissolved in 30 ml of 48 percent aqueous hydro- 
bromic acid is stirred at 100° for 18 hours. After cooling 
to room temperature, the reaction mixture is diluted with 
30 ml of water and the precipitate is filtered under 
suction. There is obtained 3 . 4-dihydroxy-5-ni trophenyl 
4-quinolyl ketone hydrobromide of m.p. 273-275° (from 
acetonitrile) . 

Example 84 


a) 18.8 ml of n- butyl 1 i thium solution ( 1 . 6M in hexane) are 
added dropwise at -50° within 10 minutes to 4.03 g of 
thiophene dissolved in 40 ml of tetrahydr of uran . After 
stirring at -50° for 30 minutes 6.3 g of 3 , 4 -d ime t hoxy-5- 
nitrobenzaldehyde dissolved in 100 ml of tetrahydr of uran are 
added dropwise within 30 minutes. The reaction mixture is 
stirred at -50° for 1 hour at 0° for 30 minutes and poured 
into 100 ml of 2N sulphuric acid. The mixture is extracted 
three times with 100 ml of ether each time; the combined 
ether phases are washed with sodium chloride solution, dried 
over sodium sulfate, filtered and evaporated. There is 
obtained a- ( 3 . 4 -d imethoxy-5- 

-ni trophenyl ) -2- thiophenemethanol of m.p. 79-81° (from 
methylene chloride/hexane) . 
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b) 9-9 g Of a- (3 . 4 -dimethoxy-5-ni trophenyl ) -2- 
thiophenemethanol dissolved in 300 ml of acetone are treated 
w ith 90 g of manganese dioxide and heated under reflux for 4 
hours. The manganese dioxide is removed by suction 
filtration and the filtrate is evaporated. There is obtained 
3 , 4-dimethoxy-5-nitrophenyl 2-thienyl ketone of m.p. 

102-104° (from methylene chloride/hexane). 

c) 2 g of 3 , 4-dimethoxy-5-nitrophenyl 2-thienyl ketone are 
stirred at 100° for 8 hours in a mixture of 20 ml of 30-33 
percent hydrobromic acid in glacial acetic acid and 20 ml of 
48 percent aqueous hydrobromic acid. The reaction mixture is 
subsequently evaporated to dryness. The residue is taken up 
in ethyl acetate, washed with water, dried over sodium 
sulfate and filtered, and the filtrate is evaporated. After 
recrystallization from ethyl acetate/ hexane there is 
obtained 3 . 4-dihydroxy-5-ni trophenyl 2-thienyl ketone of 


The interlocking gelatine capsules of the following 
composition can be prepared in a known manner: 


Ingredients 


Amount in mq/capsules 


L-Dopa 

Benserazide hydrochloride 
3 . 4 -Di hydroxy- 5 -ni trophenyl 
4-pyridyl ketone 
Gelatine 

Magnesium stearate 


Capsule fill weight 



